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1.0 INTRODUCTION

This Description of Work (DOW) details the characterization activities related to a proposed

borehole in the 200-BP-11 Operable Unit (OU), and will serve as a guide for those performing

the work. The 216-B-2-2 Ditch was selected for characterization based on the Waste Site

Grouping Reportfor 200 Area Soil Investigations (DOE/RL 1997) which identified this ditch as

a representative site for the Gable Mountain Pond/B-Pond and Ditches Cooling Water Group

(DOE/RL 1997). Specific procedures for defined tasks.are covered under the Bechtel Hanford,

Inc. (BHI) Environmental Investigations Procedures (EIP) (BHI 1995b). The scope of work

includes drilling the proposed borehole, Well ID Number B8079, to refine the conceptual model,

assess the nature and extent of subsurface contaminants, and support remedial action/closure

decisions for the Gable Mountain Pond/B-Pond and Ditches Cooling Water Group.

In 1995 a draft B Work/Closure Plan (DOE/RL 1995) was prepared for 200-BP-11 Operable Unit

waste sites including the 216-B-2-2 Ditch. The work/closure plan provided Data Quality

Objectives (DQOs) (Appendix A), a sampling strategy, and a Quality Assurance Project Plan

(QAPjP) (Appendix C). In 1996 the 200-BP-11 Work/Closure Plan went to dispute resolution

because of schedule concerns. Based on the results of the dispute resolution, a commitment was

made to initiate characterization of the Operable Unit in fiscal year (FY) 1998 (to be determined

by the 200 Area Strategy Workshop) and to prepare a 200 Area soil remediation strategy. The

strategy for the 200 Areas was prepared in 1996 (DOE/RL 1996) which redefined Operable Units

into waste site groups and defined the assessment process. Following the strategy, representative

sites for each waste site group were selected for characterization in Waste Site Groupingfor 200

Areas Soil Investigations (DOE/RL 1997). For the Gable Mountain/B-Pond and Ditch Cooling

Water Group (formerly 200-BP-1 1), the 216-B-2-2 Ditch was selected as a representative site to

be characterized. The proposed borehole to be drilled in the 216-B-2-2 Ditch is intended to

satisfy the 200-BP-11 dispute resolution commitment to initiate characterization in FY98 and to

implement the 200 Area soil remediation strategy. Except for the proposed 216-B-2-2 Ditch

borehole, the 200-BP-I I Work/Closure Plan will be superseded by the Gable MountainB-Pond

and Ditch Cooling Water Group Work Plan, which is scheduled to be issued in FY99.

1.1 DATA QUALITY OBJECTIVES

The DQO process is used to assess the amount of characterization data required, the uses of the
data, and how the decisions will be made; these issues were addressed in the 200-BP-11 Work/
Closure Plan (DOE/RL 1995). DQOs established in the Work/Closure Plan (Appendix A) are
applicable to this limited investigation and form the basis for the DOW and attached Sampling
and Analysis Plan (SAP) (Appendix B). The DQOs are summarized in Tables 1-1 through 1-4.
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1.2 BOREHOLE LOCATION AND SITE GEOLOGY

The proposed site selected for the characterization boring, Well ID Number B8079, will be at the

influent end of the 216-B-2-2 Ditch (Figure 1-1, Borehole Location Map). This is the optimum

location to encounter maximum levels of contamination according to the conceptual model

(Figure 1-2). Within the model, the contaminants enter the ditch and are readily adsorbed to the

sediments below the ditch, with lesser amounts transported the length, or to a pond. Continuous,

relatively high volume flow into the ditch over a prolonged period of time can transport the

contaminants to groundwater. This work scope is to assess the nature of contamination in the

vadose zone or a location which is postulated to have the highest levels of contamination.

The borehole will be drilled to an estimated depth of 235 feet, to the water table, in the Ringold

Formation Unit A gravel (moderate- to well-cemented, pebble-cobble gravel), if present. If the

Elephant Mountain Member of the Columbia River Basalt Group is encountered, the drilling will

be terminated. The vadose zone is primarily composed of the upper and lower glaciofluvial

gravels (pebble-cobble and cobble-boulder), and an interbedded sand of the Hanford Formation.

These Hanford Formation sediments overlie the Paleosol and lacustrine silts, and/or the

discontinuous Ringold Formation Lower Mud Sequence. The Paleosol and or muds may act as a

confining layer to the aquifer. Static water level is situated at the top of the Ringold Formation

Unit A, if present, or the top of the basalt. Figure 1-3 is the conceptual borehole that shows the

physical and chemical sampling points. Figure 1-4 is the stratigraphic column model for the

northwest end of the 200-BP-I1 OU upon which the drilling and sampling is based. The column

indicates the relationships between lithologic units.
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Figure 1-1. Location Map Showing the Location of the Proposed Borehole at 216-B-2-2

Ditch.
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Figure 1-3. Conceptual Borehole with Proposed Physical and Chemical Sampling Points.
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Figure 1-4. Stratigraphic Column for the 200-BP-11 Operable Unit (Northwest Part).
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Table 1-1. Data Quality Objectives for Surface Radiological Surveys.

Modified from DOEIRL-93-74, Draft B.

Activity

Objectives

Prioritized Data Use(s)

Appropriate Analytical Level or
Implementation Guidelines

Parameters to be Obtained

Required Detection or Measurement Limits

Critical Samples or Values

Constraints

Screen potential sampling sites for
background and elevated levels of
radioactivity. Screening is conducted both as
normal operating procedures for the operable
unit and as health and safety monitoring
during intrusive field activities.

Locate `'hot spots° where radiation levels are
twice background readings.

Refine sampling locations to tareet potential
zones of maximum contamination.

Surface radiation surveys will be carried out
according to descriptions of work.

Location. date, time, calibration data, and
radiation level readine.

Surveys will follow standard operating
procedures as outlined in descriptions of
work.

Not applicable

Background readings must be taken in
an uncontaminated area.
Instruments must be properly
calibrated.

7
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Table 1-2. Data Quality Objectives for Soil Sampling and Analysis for Physical, Chemical,

and Radiological Sampling. Modified from DOEIRL-93-74, Draft B.

Activity

Objectives

Prioritized Data Use(s)

Appropriate Analytical Level or

Implementation Guidelines

Parameters to be Obtained

Required Detection or Measurement Limits

Critical Samples or Values

Constraints

Collect soil samples during test pit'auger and
borehole drilling and analyze samples for

physical, chemical. and radioloaical

properties.

Soil sampling will address data needs of

vertical and horizontal distribution of

contaminants throueh chemical and

radiological analysis and data needs of

geologic/hydrologic characterization through

physical analysis.

The priority data uses are to support

characterization of geology and

hydrostratigraphy and contaminant

characteristics and transport for refining the

conceptual model, as well as to support the

conduct of the qualitative risk assessment.

Samples will be collected according to

procedures outlined in EIP 4.0 (BHI 1995b)

and DOW.

Bulk density, particle size distribution,

moisture content, pH, unsaturated hydraulic

conductivity, metals. volatile organics.
semivolatile or(yanics, and radionuclides.

Analytical detection limits and data quality

objectives requirements are identified in the

Quality Assurance Project Plan

(Appendix C).

One sample from each lithologic unit
encountered at a given sample location.

Single samples can be assessed statistically

only with comparison to data from previous

investigations or other boreholes, or where
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Table 1-3. Data Quality Objectives for Borehole Geophysical Surveys,

Modified from DOE/RL-93-74, Draft B.

Activity

Objectives

Prioritized Data Use(s)

Appropriate Analytical Level or

Implementation Guidelines

Parameters to be Obtained

Required Detection or Measurement Limits

Critical Samples or Values

Constraints

Perform radionuclide logging system spectral

gamma and gross gamma logging on the

borehole and on selected existing wells.

Neutron moisture probes will be run.

Geophysical logging of boreholes will help

define hydrostratigraphy, source
contributions, and nature and extent of
contamination.

The priority data uses are to support
characterization of contaminant distribution

and hydrostratigraphy in support of refining

the conceptual model.

Boreholes will be logged according to EII
11.1 (WHC 1988) and descriptions of work.

Depth of logging, logging speed, base
calibration date, date and time of logging,

gross gamma activity, and gamma spectrum.

Surveys will follow standard operating
procedures, as identified in EII 11.1 (WHC

1988).

All boreholes drilled to 50 It or more should

be logged with radionuclide logging system
spectral gamma and gross gamma, plus a
neutron moisture probe. Existing wells in the
operable unit that lack these data also should
be surveyed.

Existing well borehole construction may
affect results. Improper sealing of old wells
may yield misleading data where flow of
contaminated water along well casings may
have deposited radionuclides.
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Table 1-4. Data Quality Objectives for Perched Water Sampling,
Modified from DOE/RL-93-74, Draft B.

Activity

Objectives

Prioritized Data Use(s)

Appropriate Analytical Level or
Implementation Guidelines

Parameters to be Obtained

Required Detection or Measurement Limits

Critical Samples or Values

Constraints

Sample perched water encountered in
boreholes during ongoing sampling activities
for chemical and radiological properties.

Perched water sampling and analysis will
support data needs for the evaluation of the
vertical and horizontal extent of
contamination and refinement of the
conceptual and hydrostratigraphic model.

The priority data uses are to support
characterization of the vertical and horizontal
extent of contamination and to refine the
conceptual model.

Perched water sampling will be carried out
under the guidance of EIP 4.1 (BHI 1995b)
and descriptions of work.

Volatile organics, semivolatile organics,
metals, and radionuclides.

Analytical detection limits and data quality
objectives requirements are identified in the
Quality Assurance Project Plan
(Appendix C).

One sample from each perched water zone
encountered, including one unfiltered and one
field filtered for metals.

Inadequate supply of water in perched zone
may limit the kinds of analyses performed and
the representativeness of the sample.

10
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2.0 GENERAL REQUIREMENTS

2.1 SAFETY AND HEALTH

Field activities will be conducted within a potentially radioactive and hazardous environment.

All personnel working at the site will have OSHA 40-hour Hazardous Waste Site Worker

Training, and Radiation Worker II Training as minimum entrance requirements to be defined in

the site Health and Safety Plan. All work will be performed in accordance with the following:

• Hanford Site Radiation Control Manual, Rev. 2 (HSRCM 1995)

• As Low As Reasonably Achievable Program (BHI 1995a)

• Safety and Health Procedures, Volumes 1- 4 (BHI 1995h)

• Industrial Hygiene Work Instructions (BHI 1995g)

• Environmental Restoration Contractor Quality Program (BHI 1995d)

2.2 PREREQUISITES

Requirements and procedures for the 216-B-2-2 borehole activity are specified in the following

documents. The drilling, data acquisition, sampling and sample shipping will adhere to the BHI

EIPs found in the BHI-EE-01 (BHI 1995b); these include, but are not limited to:

• EIP 1.5 "Field Logbooks"

• EIP 1.6 "Surveying"

• EIP 1.8 "Well Characterization and Evaluation"
• EIP 1.11 "Purgewater Management"

• EIP 2.0 "Sample Event Coordination"
• EIP 3.0 "Chain of Custody"
• EIP 3.1 "Sample Packaging and Shipping"
• EIP 4.0 "Soil and Sediment Sampling"

• EIP 6.0 "Documentation of Well Drilling and Completion Operations"

• EIP 6.2 "Field Decontamination"

• EIP 7.0 "Geologic Logging"

Other facets of the work will be covered under the:

Environmental, Safety, and Health Programs (BHI 1995e)
Field SupportAdministration (BHI-FS-01), Section 4.0, " Waste Management"
(BHI 1995f)
Field Support Administration (BHI-FS-01), Section 4.14, "Control of CERCLA and other
Past Practice Investigation Derived Waste." (BHI 1997)

11
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Environmental Requirements (BHI-EE-02), Section 11.0, "Solid Waster Management"

(BHI 1995c)

Waste Management Plan (BHI 1997)

Technical Specification for Environmental Drilling Services (BHI-SPEC-C-00008)

(BHI 1995i)

In addition, Environmental Investigation Instructions (EIIs) (WHC 1988) will be used in the field
activities, and are:

EII 5.5 "Laboratory Cleaning of RCRA/CERCLA Sampling Equipment"
EII 11.1 "Geophysical Logging"

Calibration standards and frequency will be in accordance with the manufacturer's standards
unless otherwise superseded by Hanford Site requirements.

3.0 SAMPLING AND FIELD ACTIVITIES

This section summarizes the field soil screening, drilling, sampling, geophysical logging, and
completion/abandonment requirements for the proposed borehole. Additional details are
provided in the Sampling and Analysis Plan (SAP) (Appendix B).

3.1 SITE PREPARATION

A surface radiological survey will be conducted to release an area in the vicinity of the proposed
site for well B8079 for drill pad construction, and the shortest overland route from existing roads.

3.2 DRILLING

All drilling will be via a method approved by BHI, and in accordance with the Washington
Administrative Code (WAC), Chapter 173-160 (Ecology 1990), and will conform to the
"Technical Specifrcations for Environmental Drilling Services" (BHI 1995i). Cleaning and
decontamination mandates will be covered through EIP 6.2, "Field Cleaning and/or
Decontamination of Drilling Equipment" (BHI 1995b).

If a cable tool drill is used the borehole will be advanced using the drive barrel technique. In
general, the drive barrel will be constructed so that the maximum advance will be no more than
two and one-half feet (2.5 ft.) before the barrel must be emptied at the surface. Hard-tool drilling
will not be used except in cases where boulders and/or cemented or consolidated materials

12
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prohibit borehole advancement. When using the hard-tool technique, the addition of water to the

borehole is undesireable, and must be approved in advance by the site technical representative.

All volumes of water added, and the corresponding depth, will be recorded by the site geologist

on the borehole log.

The borehole will be drilled to the top of the water table, expected to be at a depth of

approximately 71.6 m(235 feet) below ground surface. The presence of water-saturated soils

will indicate the end of the borehole, and will be determined by the site geologist. Three strings

of casing will be telescoped to the proposed depth, to minimize transport of contaminants in the

vadose zone from the drilling operations. The casing sizes will be of sufficient size to

accommodate a split spoon to the bottom of the borehole. Detailed borehole information is in the

216-B-2-2 Borehole Data Sheet (Appendix D). Split-spoon diameter requirements will be based

on total sample volume requirements. Downsizing of the casing will be commensurate with the

expected decrease in contamination levels with depth. Field screening of the drill cuttings and

samples will be used to determine the depths where the casing should be downsized. Spectral

gamma-ray and gross gamma logging will be conducted prior to telescoping of casings. Neutron

moisture logging will be completed on the borehole to assess the vertical moisture distribution in

the soil column. Actual conditions during drilling may warrant changes; the changes may be

implemented after consultation with, and the approval of, the task lead and the site technical

representative.

Waste generated from the drilling will be handled according to BHI-FS-01, Section 4.0, "Waste

Management" and Section 4.14, "Control of CERCLA and other Past Practice Investigation

Derived Waste, Rev. 1, (BHI 1995f), and BHI-EE-10, Waste Management Plan (WMP)

(BHI 1995f). A WMP with waste handling requirements will be developed for the activity.

Radioactive materials will be put into appropriate containers, labeled as directed in the WMP,

and stored onsite in a radiological controlled area, if required. Chain-of-Custody documentation

and procedure EIP 3.0 (BHI 1995b) will be applied to samples stored onsite until they are

shipped for analyses or dealt with according to the WMP.

Geologic materials removed from the borehole will be logged by the site geologist on a borehole

log as specified in EIP 7.0, "Geologic Logging" (BHI 1995b). The log includes, but is not

limited to, the lithologic description, sample code and depth, Hanford Environmental Information

System numbers for each sample interval, field screening results, as well as relevant and/or

pertinent events, and general information about the borehole. Recording and reporting of drilling

activities, and the abandonment plan, will conform to EIP 6.0 (BHI 1995b), "Documentation of
Well Drilling, Abandonment, Remediation, and Completion Operations" as well as all applicable
WAC codes.

13



BHI-01052'

Draft A

3.3 SOIL SCREENING

All samples and/or cuttings from the borehole will be field screened for evidence of
radionuclides and volatile organics by the radiological control technician, industrial health
technician, field geologist, or other qualified personnel. Radioactivity screening of the soils
removed will assist in the selection of supplementary sample intervals. Field screening
instrumentation will be maintained consistent with the manufacturer's specifications and other
approved procedures. The site geologist will record all field screening results in the borehole
log. Field screening, methodology and instrumentation is described in detail in the SAP located
in Appendix B.

3.4 SAMPLING

Samples for chemical, radionuclide, and physical properties will be collected at generally
specified intervals throughout the borehole, see Figure 1-3. Analytes will consist of a modified
Appendix IX groundwater monitoring list, which is detailed in the attached SAP (Appendix B).
Characterization samples will be taken from split-tube inner liners; archive samples may be taken
directly from the drive barrel in accordance with EIP 4.0, "Soil and Sediment Sampling"
(BHI 1995b) or may be acquired from the remnants of the chemical/radiological and physical
properties sampling. Additional samples may be taken at the discretion of the wellsite geologist,
based on lithologic changes, and/or the activity levels as defined in the SAP.

Chemical, radiological, and physical properties analysis require a large volume of material. If
insufficient sample volume is attained, the chemical/radiological portion of the sample will take
precedence over the physical properties samples. Should additional materials be required, a split
spoon may be re-driven. A part of the physical, and the archival samples may be obtained from
the drive barrel. Chemical split spoons are scheduled to be taken at 5, 10, 12, 14, 20, 30, 40, 50,
75, 100, 150 ft depth bgs, and immediately above the water table, if possible.

Should perched water be encountered during drilling, the water will be sampled immediately and
should be analyzed for the same suite as the soils (see Table B-1, Appendix B), plus fluoride,
C-14, and tritium. A bailer will be used to sample the water. No purging is required as the water
is freshly entered into the bore and the quantity of water may be limited.

3.5 GEOPHYSICAL LOGGING

High-resolution spectral gamma-ray, neutron (if available), and gross gamma log data will be
collected for the entire length of the borehole prior to abandonment. In addition, when it has
been determined that the casing should be telescoped to the next smaller size, the gamma
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sonde(s) will be run before the next string of casing is installed. Data from these sondes will be

used to assess contaminant distribution and stratigraphy. All geophysical logging will be in

accordance with EII 11.1, "Geophysical Logging" (WHC 1988), or other approved procedures.

Applicable detection limits, analytical methods, plus accuracy and precision requirements are

defined in the documents governing borehole logging. The site geologist will indicate all

geophysical surveys on the geologic log, and include the depth interval of initial and repeat runs.

4.0 QUALITY ASSURANCE/QUALITY CONTROL

Quality Assurance/Quality Control requirements are defined in the SAP (Appendix B) and the

Quality Assurance Project Plan (Appendix C).

5.0 SCHEDULE

Drilling is expected to commence during mid-November 1997, and be completed by the end of

the same month.

6.0 REFERENCES

BHI, 1995a, ALARA Program, Bechtel Hanford, Inc., Richland, Washington.

BHI, 1995b, Environmental Investigations Procedures, BHI-EE-01, Bechtel Hanford, Inc.,

Richland, Washington.

BHI, 1995c, Environmental Requirements, BHI-EE-02, Bechtel Hanford, Inc., Richland,

Washington.

BHI, 1995d, Environmental Restoration Contractor Ouality Program, BHI-QA-01, Bechtel

Hanford, Inc., Richland, Washington.

BHI, 1995e, Environmental, Safety, and Health Programs, BHI-SH-01, Bechtel Hanford, Inc.,

Richland, Washington.

BHI, 1995f, Field Support Administration, BHI-FS-01, Bechtel Hanford, Inc., Richland,

Washington.

BHI, 1995g, Industrial Hygiene Work Instructions, BHI-SH-05, Bechtel Hanford, Inc., Richland,

Washington.
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BHI, 1995h, Safety and Health Procedures, BHI-SH-02, Bechtel Hanford, Inc., Richland,

Washington.

BHI, 1995i, Technical Specification for Environmental Drilling Services, BHI-SPEC-C-00008,

Rev. 00, Bechtel Hanford, Inc., Richland, Washington.

BHI, 1997, Waste Management Plan, BHI-EE-10, Bechtel Hanford, Inc., Richland, Washington

DOE-RL, 1995, 200-BP-11 Operable Unit RFI/CMS and 216-B-3 Main Pond, 216-B-63 Trench,
and 216-A-29 Ditch Work/Closure Plan; Volume 1: Facility Investigation and Sampling
Strategy, DOE/RL-93-74, Draft B, U.S. Department of Energy, Richland Operations
Office, Richland, Washington.

DOE-RL, 1996, 200 Areas Soil Remediation Strategy - Environmental Restoration Program,
DOE/RL-96-67, Rev. 0, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

DOE-RL, 1997, Waste Site Groupingfor 200 Areas Soil Investigations, DOE/RL-96-8 1, Rev. 0,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Ecology, 1990, Minimum Standards For Construction and Maintenance of Wells, Washington
Administrative Code, Chapter 173-160, Washington State Department of Ecology,
Olympia, Washington.

HSRCM, 1995, Hanford Site Radiological Control Manual, HSRCM, Rev.2, Richland,
Washington.

WHC, 1988, Environmental Investigation Instructions, WHC-CM-7-7, Westinghouse Hanford
Company, Richland, Washington.
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These DQOs are copied in their entirety from DOE/RL-93-74. Draft B. DQOs applicable to deep

boreholes were used in planning the 216-B-2-2 Ditch borehole and data requirements.
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200-BP-11 Operable Unit Data Quality Ob;;,^tives
Decisions/Agreements/Commitments

As of October 26, 1994, there have been two Data Quality Objective (DQO)

processes held amongst the Department of Energy (Richland Office), Washington

State Department of Ecology (Ecology), and U.S. Environmental Protection

Agency (EPA) in preparation of a coordinated RCRA Facility Investigation/

Corrective Measure Study (RFI/CMS) for the 200-BP-11 Operable unit and the

closure/postclosure of the RCRA TSD units contained within the operable unit.

The first DQO process spanned from October 1993 to March 1994 and included the
DQOs for preparation of the 200-BP-11 Operable Unit and 216-8-3 Main Pond
Work/Closure Plan (DOE/RL-93-74), Volume 1, Draft A. The operable unit at the
time of the first DQO process consisted of ten waste management units: the
216-8-3 Main Pond; the 216-B-3A, 216-B-3B and 216-B-3C Expansion Ponds; the
216-B-3-1, 216-8-3-2, and 216-8-3-3 Ditches; the 216-E-28 Contingency Pond;
and Unplanned Releases UN-200-E-14 and UN-200-E-92. The 216-8-3 Main Pond and
216-B-3-3 Ditch are united to form one RCRA TSD unit called the 216-8-3 Main
Pond, and the 216-B-3A, 216-B-38, and 216-8-3C Expansion Ponds are combined to
form another RCRA TSD unit called the 216-8-3 Expansion Ponds.

The second DQO process was finalized in October 1994 and took about one month
to complete. This process occurred because of the addition of five waste
management units to the operable unit: the 216-A-29 Ditch; the 216-8-63
Trench; and the 216-B-2-1, 216-8-2-2, and 216-8-2-3 Ditches. The 216-A-29
Ditch and the 216-B-63 Trench are individual RCRA TSD units.

The significant decisions, agreements, and commitments resulting from the two
DQO processes are provided on the following pages and are accepted by the tri-
parties as endorsed below.

L JYA4.
DOE Operati fflce, Richland

4as i gton State Depe t of Ecology, RCRA Past-Pr ctice

nn ^ . ^

ngton State pe^artment of Ecology, RCRA TSD

/ U. Envir <a-l P otection ency

Area Project
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200-BP-11 Operable Unit Data Quality Objectives
Decisions/Agreements/Commitments

1. Assumptions.

a. The 216-B-3A, 216-B-3B, and 216-B-3C Expansion Pond TSD unit will be
clean closed as described in the 216-B-3 Expansion Ponds C7osure Plan,
DOE/RL-89-28, Rev. 2.

Quality Assurance Project Plans (QAPjPs) and Sampling and Analysis Plans
(SAPs) will meet both RCRA.TSD and RCRA Past-Practice DQOs.

The 200-8P-11 Operable Unit meets the Model Toxics Control Act (MTCA)
definition of Industrial, thus the future land use for the
200-BP-11 Operable Unit is assumed to be Industrial.

The risk assessment methodology from the Hanford Site Baseline Risk
Assessment Methodology (HSBRAM) will utilized for the 200 Area
Industrial scenario. The risk assessment may need to be updated at a
later date to assess risks based on a residential scenario.

e. Waste might be left in place in the operable unit and/or the TSD units
within the operable unit.

f. RCRA TSOs within the operable unit may be clean closed, modified clean
closed, and/or closed as landfills under Washington State regulations
(WAC 173-303).

g. The same cleanup standards will apply to the TSD and the Past-Practice
waste management units within the operable unit.

2. Statistical Sampling Approach.

Upon evaluation by WHC, MacTec, Enserch ( Ebasco), and PNL statisticians, it
was agreed that currently available data is not representative for the area
under study (all 200-BP-11 waste management units). Additional information
required to compute the needed sample size ( number of samples) are: the
acceptable Type I and Type II error rates; the difference between the mean
contaminant concentration and applicable cleanup standard that is important
for the test to detect; the estimates of variabilities (lateral and
vertical); and exposure unit.

Therefore, a phased approach will be taken toward characterization of the
operable unit and Phase 1(Pilot Study) sampling will be engineered biased
(i.e., sample in locations expected to have highest contaminant
concentrations). Phase 1 sampling data will be evaluated (distribution,
frequency, validation, variability, contamination levels, regulatory
guidelines, etc.) to aid in the assessment of characterization activities
following Phase 1.
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200-BP-11 Opetable Unit Data Quality Objectives
Decisions/Agreements/Commitments

Phase 1 Sampling Objective. Below are the key objectives of Phase I
sampling.

a. Assess site contamination to Industrial Cleanup Standards (MTCA C for
dangerous waste and HSBRAM [Hanford Site Baseline Risk Assessment
Methodology] for radionuclides). However, the analyses provided in
support of characterization will have practical quantitation limits
below the Residential Cleanup Standards (MTCA B for dangerous waste and
HSBRAM for radionuclides) or Site Background to support an evaluation of
clean closure or modified closure for the following RCRA TSD units:
216-8-3 Main Pond, 216-8-63 Trench, and 216-A-29 Ditch.

b. Answer the question -- is an Interim Remedial Measure (IRM) justified?
If yes, the IRM action will be taken followed by final corrective
actions. If not, then the final corrective actions will be pursued.

c. Provide data for a qualitative/quantitative risk assessment.

Note that groundwater sampling is beyond the scope of the 200-BP-11
characterization activities, but groundwater contamination and monitoring
will need to be addressed prior to closure of the TSDs. Additionally,
prior to borehole drilling, groundwater personnel will be consulted to
assess their need for groundwater monitoring wells.

4. The agreed-to potential Contaminants of Concern (COC), Practical
Quantitation Limits (PQL), Method Detection Limits (MDL), Analytical
Methods, and Cleanup Standards for the operable unit are provided in
Attachment 1. The agreements that are inherent to Attachment 1 include:

Analytical methods will be SW-846 with summary deliverables for all data
packages. As data packages are selected for validation (Item 12), they
will be upgraded to standalone deliverabje standards. (Note that
upgrading of the data packages from a summary deliverable to a
standalone deliverable will take approximately 3 weeks.)

Non-detects will be reported as less than the PQL or MDL concentration
number. Other calculations can be reported if requested.

The following compounds do not have readily available methods and have a
low probability of being present and will be identified and estimated in
concentration as Tentatively Identified Compounds (TICs): 1-butanol
(8240), ethyl ether (8240), formaldehyde (8270), acetate (8270), and
kerosene (8270).
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200-b^-11 Operable Unit Data Quality Objectives
Decisions/Agreements/Copmitments

4. (cont.)

d. Tributylphosphate (TBP) is not on any standard analyte list. The
laboratory will calibrate for this compound during the 8270 analysis and
will quantitate each sample for this analyte. PQLs will be determined
and reported for this analyte. This is a requirement for whatever lab
is performing the analyses.

e. Hydrazine will not be analyzed because it will have decomposed.

f. Nitrate and nitrite will be examined for all samples using both method
300 (ion chromatography with a 48 hour holding time) and Method 353 (28
day holding time). (Method 300 is also used for sulfate/sulfite and
therefore there is no cost increase to report nitrite/nitrate and
compare to the Method 353 results.)

g. Total chromium will be analyzed using method 6010 and assumed as
chromium six.

5. Supplementary Analyses.

All samples will be analyzed for a "modified" 40 CFR 264 Appendix IX
groundwater monitoring list. The modified Appendix IX list for the
200-BP-11 operable unit is defined as the Appendix IX analytical methods
minus analyses for phosphorous pesticides (method 8140), herbicides (method
8150), dioxins (method 8280), and non-halogenated volatile organics (method
8015). The non-halogenated volatile organics (e.g. kerosene) will be
analyzed as TICs using method 8240B and 8270B.

6. Sampling Design and Approach.

a. The sampling design for the first round of sampling is provided in
Attachment 2. (Note that auger holes may be substituted for a test
pit.)

b. Round One of the Field Investigation -- Sampling will be performed to
assess the question; are dangerous constituents or radionuclide
contamination present in concentrations greater than Industrial Cleanup
Standards (per MTCA C and HSBRAM Industrial, respectively)?
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6. (cont.)

c. Round 2 of the Field Investigation -- The extent of this sampling effort
will be defined after evaluation of the analytical results from round
one of the field investigation. Possible scenarios include:

i. If contamination concentrations are established between Residential
and Industrial Cleanup Standards, then sample to further prove the
absence of dangerous constituents and radionuclide contamination
above Industrial Cleanup Standards. This task should fulfill
sampling requirements to support modified closure.

ii. If contamination concentrations are established below Residential
Standards for dangerous waste and below Industrial Standards for
radionuclides, then sampling may be performed, if feasible, to "clean
close" one, two, or three of the RCRA TSDs. Feasibility will depend
on the benefits of clean closure versus additional sampling costs.
If clean closure is not feasible, then sample per (i.) above or not
at all.

iii. If contamination is established above Industrial Standards, ascertain
the extent of contamination above these cleanup standards.

7. Field Screening and Sampling Criteria.

a. All samples and cuttings will be field screened for evidence of volatile
.organics and radionuclides. Volatiles will be screened by the field
geologist or other qualified personnel using an organic vapor monitor.
Radionuclides will be screened by alpha and gamma counting instruments.
Either a FID (flame ionization detector) or PID (photoionization
detector) can be used to detect volatile organics.

b. The sampling criteria for radionuclide screening is twice background.
The sampling criteria for volatile organic screening is 5 ppm. The
intent of these criteria is to trigger assessment for sampling. The
field geologist will make this assessment, i.e., if there are many
locations above the criteria, the field geologist will determine when
and where the samples should be taken.

Note that specific surface samples are not planned since interim
stabilization has already occurred, and therefore field screening and/or
rad surveys will be used to evaluate potential surface sampling sites.

c. Local area background radiation will be determined by taking a
background reading using the above instruments at an pre-agreed local
site in the field, e.g. the Contingency Pond. The local area background
will be measured on freshly disturbed surface soil, holding the
instruments less than 2.5 cm (1 in.) from the soil. The background
readings may be taken daily depending on meteorology, e.g., inversions,
wind, etc." A-5
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8. Sampling Locations at Depth.

a. Sampling from the ground surface to the pond/ditch sediments: Because
all of the waste management units to be sampled are interim stabilized
(backfilled) except for the.216-B-3A Expansion Pond, this item describes
the sampling scenario from the ground surface to the pond/ditch
sediments. If surface radiation at the ground level of a sampling
location is equal to or greater than twice background, then a sample
will be taken at the ground surface. If the surface radiation is not at
least twice background, then a sample will be taken between 2 to 6 feet
below the surface to support a risk assessment. If the pond/ditch
sediments are within this 2 to 6 foot range, then a sample will be taken
from the pond/ditch sediments. Also, if a lithological change is
encountered, a sample will be taken at the lithologic interface as
determined by the field geologist. Samples to be taken below the
sediments are described next.

b. Sampling below the pond/dltch sediments: Samples below the sediments
will be taken at lithological interfaces as determined by the field
geologist, hot spots, and/or at predetermined depths.

i. Lithological Changes. Estimates of lithologic changes will be made
using current stratigraphy maps. The field geologist will make the
determination of significant lithologic changes for sampling.

ii. Hot Spots. The field geologist or other qualified person will make
the determination as to when to sample a hot spot. Typically, the
first indication of a hot spot (as defined in 7b above) will be
sampled. In shallow boreholes and test pits (or auger holes), field
screening and potential sampling will continue to a minimum of 5 feet
below the last hot spot.

iii. Pre-established Depths. Pre-established sampling depths will be used
in the absence of lithologic interfaces and hot spots, and apply
below the sediment surfaces only (i.e the 0 datum is the pond/ditch
sediments). Pre-established sampling depths are as follows:

Deep.Groundwater Borehole -- 2,
and 150 ft., with an additional
water table ( = 200ft.).

5, 10, 20, 30, 40, 50, 75, 100,
sample, if possible, above the

• Intermediate (50 ft) Boreholes -- 2, 5, 10, 20, 30, 40, and 50 ft.

• Shallow Test Pits and/or Auger Holes -- 2, 5, 10, 15, and 20 ft.
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9 Perched Water Samples.

If perched water is encountered in a boring, a perched water well will be
installed that is screened against the water-bearing interval. Normally
one sample will be taken. However, for inorganics, two samples will be
collected per well: one will be unfiltered, and a second will be filtered
through a 0.45 micron filter onsite before being bottled and pru'served.
These samples will also be analyzed for the modified Appendix IX list plus
fluoride, C-14, and tritium.

10 Physical Sample Analyses.

Samples will be taken at major lithologies within boreholes and may be
analyzed for physical propertjes such as:

• Bulk density
• Particle size distribution
• Moisture content
• pH
• Unsaturated hydraulic conductivity

When possible, the physical samples will be archived until chemical
analytical results are obtained and evaluated.

11 Priority of Analyses.

Field screening for radiation will be performed on the loose soil from the
drill casing.

At the discretion of the field geologist, when there is sufficient sample
size, VOA samples will always be taken first. Other samples will be taken
in a sequence which will yield best results.

If there is insufficient sample size, then the following will be the
analytical priority:

RCRA Past-Practice
and TSD Units

Rad
Metals
Semi-VOA
VOA
General Chemistry
Physical

Perched Water

Rad
Metals
VOA
Semi-VOA
General Chem
Physical
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12. Data Validation.

Initially, summary deliverables will be requested for all data packages.
After evaluation of the analytical results, the data packages for
validation will be prioritized based on the samples with the highest
contaminant concentrations. The data packages selected for validation will
then be upgraded with standalone deliverables. Regardless of the
analytical results, at least 20% of the data packages will be validated.
The overall progress of data package validation will be communicated to
DOE, Ecology and EPA for their concurrence.
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ACRONYMS

ASTM American Society for Testing and Materials

bgs below ground surface

BHI Bechtel Hanford, Inc.

DOE Department of Energy

DOW description of work

DQO data quality objectives

Ecology Washington State Department of Ecology

EIP Environmental Investigations Procedures

ERC Environmental Restoration Contractor

HEIS Hanford Environmental Information System

ICP inductively coupled plasma
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QAPjP Quality Assurance Project Plan
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RL Richland Operations Office
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µCi/g micro-curries per gram
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1.0 INTRODUCTION

This sampling and analysis plan defines procedures to be used for collecting and handling

samples to be obtained from the 216-B-2-2 Ditch characterization borehole (B8079), and

identifies requirements for field and laboratory measurements. The rationale and strategies for

the sampling and analyses, and a description of the project and site background information are

summarized in the description of work (DOW) and are detailed in the 200-BP-11 Work

Plan/Closure Plan, Draft B (DOE/RL 1995). Soil (and perched water, if encountered) samples

will be collected from the borehole and analyzed for chemical, radiological, and physical

properties. Depending on the analytical criteria, samples will be collected using a split-spoon

sampler or will be collected from the drive barrel and/or drill cuttings. The primary purpose of

collecting and analyzing samples from the 216-B-2-2 Ditch characterization borehole is to assess

the vertical distribution of contaminants through chemical and radiological analyses and to

characterize the geohydrology of the vadose zone through physical sampling. These data will be

used to refine the conceptual model and support remedial action/closure decisions for the Gable

Mountain/B Pond Waste Group (DOE/RL 1997).

2.0 QUALITY ASSURANCE PROJECT PLAN

The supporting Quality Assurance Project Plan (QAPjP) is attached as Appendix C to the DOW

and was developed as part of the 200-BP-11 Work Plan/Closure Plan, Draft B (Appendix E,

DOE/RL 1995). The selection of analytical parameters, laboratory arrangements, borehole

location, field measurement and sampling techniques. sampling equipment selection, and other

quality assurance measures are based on the sampling objectives summarized in the main body of

the DOW and the 200-BP-1 I Work Plan/Closure Plan. Draft B(DOE/RL 1995). Data quality

objectives (DQO) were developed as part of the 200-BP-11 Work Plan/Closure Plan effort and

are summarized in the DOW. Clarification of QAPjP requirements or any deviations are
discussed in Section 3.0.

3.0 FIELD SAMPLING PLAN

Sample collection techniques, as detailed in this plan, have been tailored to the goals of the
sampling event and the individual characteristics of this site. The basis for all soil sampling is
Environmental Investigation Procedures (EIP) 4.0, "Soil and Sediment Sampling" (BHI 1995)
and the 200-BP- I 1 Work Plan/Closure Plan, Draft B (DOE/RL 1995). The sampling objectives
and the pertinent site contaminant characteristics are summarized in the DOW and detailed in the
200-BP-11 Work Plan/Closure Plan. Draft B (DOE/RL 1995). Discrete soil samples will be
collected using split-spoon samplers and grab samples from the contents of the drive barrel. If

B-1
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perched water is encountered during drilling, a water sample will be collected with a bailer and

analyzed for chemical and radiological contaminants of concern.

3.1 SAMPLE LOCATIONS, FREQUENCIES AND ANALYTICAL PARAMETERS

Analytical parameters were selected based on a review of the site data during DQO meetings

with U. S. Department of Energy (DOE), Richland Operations Office (RL). Washington State

Department of Ecology (Ecology), and the U. S. Environmental Protection Agency (EPA).

Results of the DQO meeting are documented in the 200-BP-I 1 Work Plan/Closure Plan. Draft B.

Appendix D (DOE/RL 1995) for the B Pond and Ditch System, and are summarized in the

DOW. The general sampling approach and sample locations include the followine:

Samples and cuttings from the borehole will be field screened for evidence of

radionuclides and volatile organics. This information will assist in the field selection of

split-spoon sample intervals.

Split-spoon sampling to collect discrete soil samples at 5, 10, 12. 14, 20, j0. 40. 50, 751

100, and 150 ft-depths below ground surface (Figure B-1), with an additional sample

from the ditch fill and, if possible, above the water table (=230 ft.). Actual sample

intervals may vary. Based on the judgement of the site geologist, additional/alternative

split-spoon samples may be collected at hot spots (above twice background for

radioactivity and/or 5 ppm organic vapors) and/or at significant lithologic changes. These

samples will be analyzed for chemical and radiological contaminants of concern (Table

B-1) and physical properties. If sufficient split-spoon sample material remains, archive

samples will be collected. The drive barrel may also be used to collect archive samples.

If perched water is encountered during drilling, water samples will be collected, if

possible. and analyzed for radiological and chemical contaminants of concern as defined

in Table B-1. In addition, if perched water is present, the soil sampling interval should be

modified to collect at least one chemical/radiological and physical sample. if possible.

Deviations from Table B-1 methods may include using inductively coupled plasma (ICP) method

6010 for arsenic and selenium, which is expected to reduce analytical costs and sample volume

and meet required detection limits. No method is available to analyze samariwn-151.

B-2



BFII-01052
Draft A

Detection limits, analytical methods, holding times, and container/volume requirements are

shown in Tables B-2 and B-3. Volume and container requirements will be finalized by a Sample

Authorization Form in accordance with EIP 2.0, "Sample Event Coordination" (BHI 1995).

3.2 SAMPLING METHODS

3.2.1 Soil Screening

All samples and cuttings from the borehole will be field screened for evidence of radionuclides

and volatile organics by the radiological control technician (RCT), field geologist, or other

qualified personnel. Radioactivity will be screened using gamma (NaI) and low-level alpha and

beta detectors (field instruments). Prior to initiating drilling, a local area background reading

will be taken using the above instruments at a background site to be selected in the field.

Volatile organics will be screened using either a flame ionization or photoionization detector.

The action level for radionuclide screening is twice background, and the action level for volatile

organic screening is 5 ppm. Intervals above these action levels will be referred to as "hot spots"

and will be assessed for sampling by the field geologist. Field screening instruments will be

used, maintained, and calibrated consistent with the manufacturer's specifications and other

approved procedures. The field geologist will record field screening results on the borehole log.

3.2.2 Soil Sampling

3.2.2.1 General Sampling Requirements and Methods. Chemical/radionuclide, physical

properties, and archive samples will be collected from the borehole as shown in Figure B-1

and/or discussed below. The sampling will be performed in accordance with EIP 4.0, "Soil and

Sediment Sampling" (BHI 1995), using a split-spoon sampler and analyzed for the parameters

listed in Table B-2. If insufficient soil is retrieved in the split spoon to satisfy the volumetric

requirements for sample analysis, the split spoon may be re-driven or additional sample material

retrieved from the drive barrel. The chemical/radiological portion of the sample will take

precedence over physical properties samples, which take precedence over archival samples.

The drive barrel can be used to obtain physical properties samples when insufficient samples are

obtained with the split spoon, although use of the split-spoon sampler may be required to collect

physical properties samples for bulk density, moisture content, and permeability measurements.

An entry will be made in the borehole log identifying the sample collection method and depth

intervals using the codes presented in Table B-4. All depths will be recorded to the nearest

0.025 m (0.10 ft).
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Drilling personnel will not overdrive the sampling device. The split-spoon and liners will be

decontaminated before use according to EIP 4.0 and 6.0, "Soil and Sediment Sampling" and

"Field Cleaning and/or Decontamination of Drilling Equipment" (BHI 1995). Prior to sampling,

slough in the borehole will be removed to the greatest extent possible.

3.2.2.2 Analytical Soil Sampling. Each borehole will be sampled at specific intervals using the

split-spoon sampler. The split-spoon samplers will be equipped with four separate stainless steel

liners for chemical/radiological samples. Lexan or stainless steel liners may be used to collect

physical properties samples. Before the head and shoe are removed from the split-spoon

sampler, drilling personnel are required to mark the sampler (with chalk or other suitable

technique) to ensure that the sampling personnel or geologist can distinguish the top and bottom

of the sampler. All split-spoon sampling depths will be referenced to the maximum depth the

split spoon is driven. All depths will be recorded to the nearest 0.025 m(0.10 ft). Liners within

the sampler will be designated alphabetically A, B, C, and D. Liner "A" will be located next to
the shoe of the sampler, while liner "D" is located near the head of the sampler.

The initial split-spoon sample interval for borehole B8079 will be located to sample the soil that

has been placed over the ditch for interim stabilization. The initial sample will be collected at
approximately 0.6 to 2.0 m(2 - 6 ft) bgs in the fill material. The second split-spoon sample
interval will be located to sample the ditch base/vadose zone soil interface (Figure 1). This depth
is currently projected to be 3.7 m(12 ft) bgs, but maybe reassessed using geoprobe data. Drill
pad construction will likely change these sample depths. A final determination of the initial
sample depths will be made prior to the start of drilling. The site geologist will need to use
professional judgment and field screening data to determine the appropriate intervals for
obtaining samples at depths greater than 3.7 m(12 ft) bgs.

The field screening criteria established in Section 3.2.2 will be used to ensure that the most
contaminated material from each sampling interval is submitted for analysis. This will involve
screening the ends of the split spoon after the drive head and shoe are removed. The split spoon
will be opened and the liners surveyed. If an interval is identified that is more contaminated than
surrounding material, it will be separated from adjacent liners and a sample will be obtained. If
insufficient material is present to satisfy all the bottle requirements for analysis, a composite
sample will be obtained by mixing material from above and below the contaminated interval. A
Radiation Work Permit (RWP) will specify radiological criteria for when the split spoon can be
opened outdoors in a Radiological Control Area or when it must be opened inside a glovebox. If
the radiological contamination exceeds the RWP, the split spoon will be lowered back inside the
well casing until health and safety documentation can be reviewed and revised. All split-spoon
samples shall have a representative portion submitted to the Environmental Restoration
Contractor (ERC) Radiological Counting Facility (RCF), 222-S Laboratory, or other suitable
onsite laboratory for total activity analysis. This will be utilized for sample pre-shipment
characterization. Chemical and radiological samples with a total activity of less than the
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established laboratory criteria will be analyzed at an offsite laboratory. Those samples exceeding

the laboratory criteria will be repackaged to meet laboratory dose rate criteria or routed to a

designated onsite laboratory for analysis. Onsite and offsite laboratories will be identified prior

to initiating field activities and will be mutually acceptable to ERC Sample Management and the

Task Lead.

Samples collected for physical analysis and unconditionally released by the RCT as

nonradioactive will be submitted to physical properties testing laboratory. Radioactive physical

samples that do not exceed 25 mrem will be submitted a laboratory capable of handling

radiological material, if available. Samples exceeding 25 mrem will be stored at a temporary

radioactive storage area until a determination is made if they will be analyzed. All sample

containers will be labeled with applicable borehole number, sampling date, time, depth interval

to the nearest foot (physical samples only), Hanford Environmental Information System (HEIS)

number, requested analysis, and the sampler's initials.

Splits of sample intervals may be obtained for the Washington State Department of Ecology

(Ecology) from the borehole. Ecology will be present and work in conjunction with the samplers

to obtain sample splits. Ecology will assume responsibility that the samples are properly

collected. Shipping requirements will be determined based on the total activities, if required.

Ecology will ship any of their samples that are not radioactive. The ERC will assist Ecology on a

case-by-case basis in the shipment of radioactive samples. Prior to providing Ecology samples

that are radioactive, laboratory documentation specifying U.S. Nuclear Regulatory Commission

licenses must be provided to the ERC for the Ecology laboratory.

3.2.2.2.1 Chemical and Radionuclide Analysis. Soil samples for characterizing chemical and

radionuclide contaminants will be collected from the borehole as discussed in Section 3.1.

Chain-of-custody documentation will be prepared by the sampling scientist. Container and

volume requirements for chemical and radiological samples are presented in Table B-3. If full

sample volume requirements cannot be met, the volume obtained will be recorded in the

sampling scientist's logbook per EIP 1.5, "Field Logbooks" (BHI 1995) and analyzed according

to the following priority:

1. Radionuclides

2. Metals

3. Semi-volatile organics analysis (VOA)

4. VOA
5. General Chemistry

3.2.2.2.2 Physical Property Analysis. Samples for determining the physical parameters of the

vadose zone will be collected from the borehole as discussed in Section 3.1. Sample volume and

container recommendations for physical properties analyses are to be determined (Table B-3).
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Four sample intervals will be collected with the split-spoon sampler, coincident with the four

chemical split-spoon sampling intervals discussed in Section 3.2.3.2.

All physical samples will undergo a limited set of physical analyses (Type A samples), but a

sample from each major lithology (as determined by the field geologist) within the borehole will

undergo a much larger set of physical analyses (Type B samples). The samples will be analyzed

using American Society for Testing and Materials methods, if available (ASTM 1993).

The following physical analyses will be run on Type A samples:

• Bulk density

• Particle density

• Particle size distribution

• Moisture content

• pH
• CaCO3 content.

The following physical analyses will be run on Type B samples:

• The five Type A analyses listed above

• Saturated hydraulic conductivity

• Unsaturated hydraulic conductivity

• Matric potential and soil moisture retention curves (unsaturated samples)
• Cation exchange capacity

• Organic carbon content

• If possible, Eh
• Mineralogy.

The samples must be collected and transported in a manner that preserves the original moisture
content and soil structure. Type A samples will be collected in sample sleeves and/or "moisture
tins." The sample in the sleeve must be in an undisturbed state and the sleeve must be as full as
possible. The physical property samples will be analyzed using the methods identified in
Table B-2.

Tests for bulk density, porosity, permeability, moisture content, and moisture retention are
expected to require at least one full, and relatively undisturbed, split-spoon liner, and one filled
400-g moisture tin. Material larger than 7.62 cm (3 in.) will be removed from samples before
placing in the sample container. The borehole summary report will document if material larger
than 7.62 cm (3 in.) was removed.
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3.2.2.3 Perched Water Sampling. If perched water is encountered in sufficient quantity during

borehole drilling, perched water will be sampled with a decontaminated bailer. Perched water

sampling will be conducted according to the protocols listed in EIP 4.1, "Groundwater Sampling"

(BHI 1995) except purging, and temperature, pH, turbidity and electrical conductivity monitoring

during sampling. Because the borehole will not be completed as a monitoring well, these

sampling constraints are not considered to be appropriate.

Perched water samples will be analyzed for chemical and radionuclide contaminants as discussed

in Section 3.1. For anions and metals analyses, both unfiltered and filtered (through a

0.45-micron filter onsite before being bottled and preserved) samples will be collected and

analyzed. Samples will be handled as groundwater samples and will be labeled with the well

desienation- an indication of the filtration, and the date of collection. Chain-of-custodv

documentation will be prepared by the sampling scientist. Container and volume requirements

for chemical and radiological samples are presented in Table B-3. If full sample volume

requirements cannot be met, the volume obtained will be recorded in the sampling scientist's

logbook per EIP 1.5, "Field Logbooks" (BHI 1995) and analyzed according to the following

priority:

1. Radionuclides

2. Metals
3. VOA

4. Semi-VOA

5. General Chemistry

3.2.2.4 Archive Sampling. All material removed from a borehole will be identified and

described by the site geologist and summarized on the borehole log. Archive samples should be

collected each time a physical sample is collected, provided sufficient material is available. As a

minimum, remaining portions of physical samples that have been unconditionally radiologically

released will be archived. Additional archive samples may be collected by the field geologist.

Archive samples will be stored onsite until ready for disposal as investigation derived waste.

Each archive sample will be labeled with the appropriate sample depth interval (to the nearest

foot), date, and time the sample was obtained. Chain-of-custody documentation as detailed in

EIP 3.0, "Chain of Custody" (BHI 1995), will be prepared by the site geologist. Each archive

interval will be logged in the field logbook and the borehole log. Samples will be packaged to

minimize breakage and spillage by archiving the samples in sealed 1-L wide-mouth jars or

double-contained plastic bags.
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3.2.3 Geophysical Logging

High-resolution spectral gamma-ray, gross gamma-ray and neutron moisture logs will be

collected from the characterization borehole. The characterization borehole will be logged with

high-resolution spectral gamma-ray and gross gamma-ray sondes prior to telescoping of casing

during drilling. In addition, a final high-resolution spectral gamma-ray log and gross gamma-ray

log will be collected over the entire length of the characterization borehole prior to abandonment.

The site geologist will record all geophysical logging runs performed at the characterization

borehole including the depth interval of initial and repeat runs. All geophysical logging will be

performed in accordance with EII 11.1, "Geophysical Logging" (WHC 1988), or other approved

procedures.

High-resolution spectral gamma-ray logs will be used to determine and confirm the vertical

distribution and concentration of all gamma-emitting radionuclides of concern down to the low

pCi/g range, and other radionuclides, such as 218Pu, 239/240 Pu, and uranium. in the nCi/g to pCi/g

range. Neutron moisture logs will be used to assess and confirm (soil moisture measurements

from physical samples) the vertical distribution of moisture in the soil column beneath the ditch.

3.3 FIELD QUALITY CONTROL

Special care should be taken to prevent cross-contamination of sampling equipment, sampling

bottles, or anything else that could potentially compromise the integrity of the samples.

Particular care will be exercised to avoid the following common ways in which cross

contamination or background contamination may compromise soil samples:

• Improper storage or transportation of sampling equipment and sample containers,

• Contaminating the equipment or sample bottles by setting them on or near potential

contamination sources such as uncovered ground,

• Handling bottles or equipment with dirty hands,

• Improper decontamination of equipment before sampling or between sampling events.

Internal quality control samples shall be collected based on the QAPjP located in Appendix C of

the DOW and from the 200-BP-I I Work Plan/Closure Plan, Draft B, Appendix E (DOE/RL

1995). Specifically, the following field quality control samples shall be collected.
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A minimum of 5% of the total collected samples for the borehole shall be duplicated, or

one field duplicate shall be collected for every 20 samples, whichever is greater from the

split-spoon sampler, and analyzed per Table B-1. The term "shift" applied in the QAPjP

is defined as the borehole. Duplicate samples shall be retrieved from the same sampling

location using the same equipment and sampling technique and shall be placed into two

identically prepared and preserved containers. All field duplicates shall be analyzed

independently by the laboratory.

Split and blind samples are not required.

Field blanks shall be collected at the same frequency as field duplicate samples. Field

blanks shall consist of pure deionized distilled water, transferred into a sample container

at the site and preserved with the reagent specified for the analytes of interest. Field

blanks are used as a check on reagent and environmental contamination and shall be

collected at the same frequency as field duplicate samples.

4. Equipment blanks shall be collected at the same frequency as field duplicate samples

where applicable, and are used to verify the adequacy of sampling equipment

decontamination procedures. The field geologist may request that additional equipment

blanks be taken. Equipment blanks shall consist of pure deionized distilled water washed

through decontaminated sampling equipment and placed in containers identical to those

used for actual field samples.

The VOA trip blanks shall accompany each batch (cooler) of sample containers shipped

and shall consist of pure deionized distilled water added to one clean sample container.

Trip blanks shall be returned unopened to the laboratory and are prepared as a check on

possible contamination originating from container preparation methods, shipment,

handling, storage, or site conditions. The trip blank shall be analyzed for volatile organic

compounds only.

A summary of field quality control samples expected to be taken is provided in Table B-5. The

sampling shall be documented in the sampling logbook per EIP 1.5, "Field Logbooks"

(BHI 1995).

3.4 SAMPLE MANAGEMENT

3.4.1 Sample Custody

A chain-of-custody record will be initiated in the field at the time of sampling and will

accompany each set of samples (cooler) shipped to any laboratory in accordance with EIP 3.0,
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"Chain of Custody" (BHI 1995). The analyses requested for each sample will be indicated on the

accompanying chain-of-custody form. Chain-of-custody procedures will be followed throughout

the sample collection, transfer, analysis, and disposal to ensure that the integrity of samples is

maintained. Each time responsibility for custody of the samples changes, the new and previous

custodians will sign the record and denote the date and time. A copy of the signed record will be

made by the sampler any time samples are delivered to a laboratory.

A custody seal (evidence tape) shall be affixed to the lid of each sample jar. The container seal

will be inscribed with the sampler's initials and the date sealed. For any sample jars collected

inside the glovebox and "bagged-out," the evidence tape may be affixed to the seal of the bag to

demonstrate no tampering has occurred. This will eliminate problems associated with

contaminated soils adhering to the custody tape while inside the glovebox.

3.4.2 Sample Containers and Preservatives

Level I EPA precleaned sample containers will be used for soil samples collected for chemical

and radiological analysis. Container sizes may vary depending on laboratory-specific volumes

needed to meet analytical detection limits. If, however, the dose rate on the outside of a sample

jar exceeds levels acceptable by an offsite laboratory, the sampling lead and task lead can send

smaller volumes to the laboratory. Preliminary container types and volumes are identified in

Table B-3.

3.4.3 Sample Shipping

The outside of each sample jar will be surveyed by the RCT to be free of smearable surface

contamination. In addition, the RCT will measure the radiological activity on the outside of the

sample container (through the container) and will mark the container with the highest contact
radiological reading in either disintegrations per minute or mrem/h as applicable. Any sample
jars exhibiting radiological activity will be labeled with the word "Radioactive" in accordance

with U.S. Department of Transportation requirements. Unless prequalified, all samples will have

total activity analysis done by the RCF, 222-S Laboratory, or other suitable onsite laboratory,

prior to shipment, to select proper packaging, marking, labeling, and shipping paperwork, and to
verify that the sample can be received by the offsite analytical laboratory in accordance with the
laboratory acceptance criteria. Samples with activities greater than 10 mR/h may not be accepted
by the off-site laboratory. Samples exceeding this limit could only be accepted on a case-by-case
basis if advance notice and special arrangements are made before shipment.

3.4.4 Field Documentation

This section describes the procedures to be followed for sample identification, field logbook
entries, and chain-of-custody documentation for samples.
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3.4.4.1 Sample Identification. The HEIS database will be used to track the sample and

laboratory data obtained during this characterization. Prior to initiating field activities, a block of

HEIS sample numbers will be issued to the sampling organization for this project in accordance

with EIP 2.0, "Sample Event Coordination" (BHI 1995). Each chemical/radiological and

physical properties sample will be identified and labeled with a unique HEIS sample number.

The sample location and corresponding HEIS numbers will be documented in the sampler's field

logbook.

Each sample container will be labeled with the following information using a waterproof marker

on firmly affixed, water-resistant labels:

• HEIS number

• Sample collection date/time

• Name/initials of person collecting the sample

• Analysis required

• Preservation method if applicable.

3.4.4.2 Field Sampling Log. All information pertinent to field sampling and analysis will be

recorded in bound logbooks in accordance with EIP 1.5, "Field Logbooks" (BHI 1995). The

sampling team will be responsible for recording all relevant sampling information including, but

not limited to, the information listed in Appendix A of EIP 1.5. Entries made in the logbook will

be dated and signed by the individual who made the entry.

3.5 DECONTAMINATION AND TRANSPORT OF EQUIPMENT

All sampling-related equipment that comes into direct contact with the soil sample will be

decontaminated in accordance with EIP 4.0 and 6.0, "Soil and Sediment Sampling" and "Field

Cleaning and/or Decontamination of Drilling Equipment" (BHI 1995), prior to use. All

equipment will be handled in a manner that will minimize cross-contamination between sample

locations and depth intervals. Any components of the split-spoon sampler, such as the drive head

and outer split tubes, need only a soap and water decontamination. When transporting or storing

cleaned sampling equipment, it will be protected in a manner that minimizes the potential for

contamination. Cleaned sampling equipment will be wrapped in foil and may be stored securely

at the field location.

After sample collection, equipment used for sampling will be field decontaminated with

nonphosphate soap and water per EIP 6.2, "Field Cleaning and/or Decontamination of Drilling

Equipment" (BHI 1995). Sampling equipment that comes directly in contact with sample media

will be precleaned in accordance with EII 5.5, Laboratory Cleaning of RCRA/CERCLA

Sampling Equipment.
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Figure B-1. Borehole Sample Collection Intervals.
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Table B-1. Target Analytes and Analytical Methods Taken from DOE/RL 1995
(Table 5-7). (Sheet 1 of 4)

Analytea Analytical technique/methodb

Practical quantitation

limits (nonrad) or

minimum detection limits
(rad)`

Comments

METALS

Arsenic GFAA/7060 0.3

Barium ICP/6010 1

Bery llium ICP/6010 1

Bismuth ICP/6010 TBD

Boron ICP/6010 10

Cadmium ICP/6010 2

Chromium-VI ICP/6010 2

Copp er ICP/6010 2

Iron ICP16010 10

Lead ICP/6010 (or 7421) 10 (or 0.3)

Man¢anese ICP/6010 I

Mercury AA/7471 0.1

Nickel ICP/6010 4

Potassium ICP/6010 500

Selenium GFAA/6010 (or 7740) 25 (or 0.3)

Silver ICP/6010 20

Tin ICP/7870 50

Vanadium ICP/6010 2

Zinc ICP/6010 2

IONS

Acetate Semi-VOA/8270 TBD Anal yzed as a TIC

Ammonia
(ammonium)

IC/350.2 30

Cyanide ColorimetridCLP
Metals/9010

0.8

Nitrate IC/300 and 353 6

Nitrite IC/300 and 353 100

Sulfate IC/300 150
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Table B-1. Target Analytes and Analytical Methods Taken from DOE/RL 1995

(Table 5-7). (Sheet 2 of 4)

Analyte' Analytical technique/methodb

Practical quantitation

limits (nonrad) or

minimum detection limits
(md)c

Comments

ORGANICS

Acetone VOA/8240 10

Butanol, 1- VOA/8240 TBD Analvzed as a TIC

Butanone, 2-
(MEK)

VOA/8240 10

Carbon
Tetrachloride

VOA/8240 5

Chloroform VOA/8240 5

Ethy l Ether VOA/8240 TBD Analvzed as a TIC

Methylene Chloride VOA/8240 5

Trichloroethane,

1,1,1-

VOA/8240 5

Trichloroethane,

1,1.2-

VOA/8240 5

Toluene VOA/8240 5

Formaldehyde Semi-VOA/8270 TBD Analyzed as a TIC

Kerosene Semi-VOA/8270 5,000

PCBs Semi-VOA/8080 33

Tribu ty l Phosp hate Semi-VOA/8270 TBD

Napthalene Semi-VOA/8270 660 S p ecial calibration re q uired

RADIONUCLIDES

Gross Alpha Gas Prop ortional --

Gross Beta Gas Prop ortional --

Cesium-137 Gamma Spectrometry/
D3649M

0.1 Measured by counting Ba-

137m

Cobalt-60 Gamma Spectrometry/
D3649M

0.05

Europium-152 Gamma Spectrometry/

D3649M

0.1

Europium-154 Gamma Spectrometry/
D3649M

0.1
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Table B-1. Target Analytes and Analytical Methods Taken from DOE/RL 1995
(Table 5-7 . (Sheet 3 of 4

Analyte'
b

Analytical technique/method

FPractical quantitation

limits (nonrad) or

minimum detection limits

(rad)`

Comments

RADIONUCLIDES (cont.)

Europium-155 Gamma Spectrometry/
D3649M

0.1

Uranium-235 (Pa-

231)

Gamma Spectrometry/

D3649M

1.0 Most samples measured by

countin¢Pa-231

Americium-241 Al p ha S ectrometrv/Am-01 1.0

Curium-244 Alpha Spectrcmetryd907.OM 1.0 May also use gamma

s ectromet

Ne tunium-237 Alpha S ectromet d907.OM 1.0

Plutonium-238 Al pha S ectromet /Pu-02 1.0

Plutonium-239/240 Al pha S ectromet y/Pu-02 1.0

Plutonium-241 Al pha S ectrometn,/Pu-02 15.0

Thorium-228 Al pha S ectromet / TBD

Thorium-230 Alpha S pectrometry/ 1.0

Thorium-232 Alpha S ectrometrv/ 1.0

Uranium-233/234 Alpha Spectrometry/U TBD Most U-233/234 samples

counted by measuring Pa-

231m

Uranium-235 Alpha Spectrometry/U 1.0 Most U-235 samples measured

b countin Pa-231

Uranium-236 Al pha S ectromet / TBD

Uranium-238 Al pha S ectromet /U TBD

Iodine-I29 Beta Countin 902.OM 2.0

Strontium-90 (Y-
90)

Beta Counting/SR-02 1.0

Technetium-99 Beta CountinC-0IM 15.0 Measured bcountin g Y-90

Selenium-79 Beta Countin 5.0

Samarium-151 BetaCountin / TBD

Additional Analytes for
Water Sam les Onl y

Fluoride IC/300 51 Water only

Carbon-14 Liq uid Scintillation/C-01 50 Water only
Tritium (H-3) Liq uid Scintillation/906.0 400 Water only
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Table B-1. Target Analytes and Analytical Methods Taken from DOE/RL 1995

(Table 5-7). (Sheet 4 of 4)

GFAA = Graphite Furnace Atomic Adsorption

ICP = Inductively Coupled Plasma

AA = Atomic Adsorption

VOA = Volatile Organics Analysis

TIC = Tentatively Identified Compound

IC = Ion Chromatography

CLP = Contract Laboratory Program

TBD = To be determined

M = method modified to include extraction from the solid medium; extraction method is matrix and

laboratory specific

"Prescribed Procedures for Measurement of Radioactivity in Drinking Water" (EPA 1980a)

"Test Methods for Evaluating Solid Waste" (SW 846) Third Edition (EPA I994b)

"Methods for Chemical Analysis of Water and Waste" (EPA 1983b)

"Radionuclide Method for the Determination of Uranium in Soil and Air" (EPA ]980b)

"EML Procedures Manual" (DOE/EML 1990)

"Eastern Environmental Radiation Facility RadioChemistry Procedures Manual" (EPA 1984)

"High-Resolution Gamma-Ray Spectrometry of Water" (ASTM 1985)

'See Chapter 3 for discussion on progeny isotopes whose concentrations may be derived from known parent concentrations.

Radionuclides related to U-238 include Th-230, Bi-210, Bi-214, Po-214, and Po-218. Radionuclides related to U-235 include

Th-231, TI-207, Pb-21 1, Pb-214, and Bi-211. Nb-93m is related to Zr-93. Pu-24l concentrations are inferred from Pu-238,

Pu-239, and Pu-240. The radionuclides listed in parentheses under the analyte column are measured as part of the analysis of the

adjacent radionuclide.

bThese analytical methods should be considered examples of possible analytical techniques to use. Individual laboratories

may have other techniques developed for some analytes. Analytical priorities are discussed in Section 5.1.5.

`Units for metals are mg/kg (ppm), µg/L for ions, µg/kg (ppb) for organics, and pCi/g for radionuclides

dThe uranium analyses will be conducted periodically to confirm the uranium concentrations calculated from the Pa-234m or

Pa-231 analyses. Two samples from each boring and one sample from each test pit/auger will undergo this confirmatory

analysis. No uranium analyses will be done on surface soil or sediment samples.

`Analytes that will be studied by beta counting are listed in the order that they should be analyzed (e.g., the Sr-90 analysis

should be made first, followed by the Tc-99 analysis).
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Bulanone, 2- MF,K 8240° 10 PRAR t30 70-130 TBD +20 75-125

Carbon tetrachloride 82400 5 r k 00 70-130 TBD 120 75-125

Chloroform 8240" 5 /k 130 70-130 TBD f20 75-125

Eth 1 Ether TBD pgfkg ±30 70-130 TBD ±20 75-125

Meth lenechloride 8240° 5 jig/ k g ±30 70-130 TBD +20 75-125
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Nitralc 13PA 300 modified
and 35P'

1.0 mg/kg t30 70-130 51 µg/L *20 75-125

Nitrite EPA 300 modiGcd
and 353v

1.0 mg/kg 130 70-130 100 pg/L t20 75-125

Sulfnlc EPA 300 TND 130 70-130 150 p g/L 120 75-125

Tritium ( walcr onl y ) 906.0" 400 p Ci/L 120 75-125

Americium-241 Am-01d"/Am-02' I Ci/ 130 ±30 I p Ci/l, 125 f25
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2.0 pCi/g 130 t30 5 pCi/L +25 f25
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Plulonium-239/240 I'u-02"'/Puo°" 1.0 Ci/ f30 t30 I Ci/L x25 125

Plulonium-241 Pu-02`"'/Pu"'"" I5.0 (, 130 130 TDD ±25 ±25

Thoriunr228 AI haS cclomctr- T13D p Ci/R ±30 ±30 1131) ±25 ±25
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Anal Ic
y

Analylical

61eIIwJ

'f:rrgcl

Quanttlalion

Limil5oil°

1'recision,
^

Sail""

:\ccuracy,
^

Joil°"

1)rgcl

(prmlitaliun

il\Valcr°

1'rccisinn.
.\Valcr"

,\rcuracl',
^,^

N':dcr

1 bmium-231) AI ,ha S rccloinclrr I 11 p( i/ E d.311 +311 llll ) 125 +25

l1 .uriuin-232 Al,hati ccluumtr- LII iCi/y 1311 1311 I1tU 125 1.25

Swnariurn-151 181) lill) p ci/g t30 330 'IBI) ±25 125

Sclcnium-79 Bau Cnunline I11.11 ('i/ •' 6311 130 llll) 125 125

Ilranium-234 li-UJ°'/908.0" ll{l) Cilp r30 00 I i('1/L ^25 r25

Ilranium-235(I'a-231) II-04`^I9118 .U'l'I" IIII) Ci/y 00 1311 I rt:i/I. 125 el5

Uranium-236 II-l11°•99118.11'^" lllll )(i/; 130 1.30 lltl) 125 125

(Irunium-23M II-04`c'/908.1l°T' 101) Ci/g t30 f.311 I('i/I. 125 125

Carbon- 14 ( waleronl •) C-III''" -- 21111.0 Ci/1." 125 125

Yllrium-9(I(Sr-91)^' Sr-IC" I.II ('ilc ±30 130 2 ( i/I. i25 125

Tcclmclium-99 TG01 AI`•'/
G111d1'

15 1) pCi/g 130 e.31) 15 pCi/l. 125 i25

Gross alpha W;ncr 900"'

Sail 911(IIIA1c'

III U p(-.i/g 130 70-130 3p('.i/1. 12II 75-125

crn5sbcla Wwcr9001tl

Sna 9n110 NI"

I50 pcl/g i30 71) -130 JpCin. i20 75.125

Soilt'hesicaland(-hcmicall'ru ulics NA NA N4 NA NA NA

liulkDcnsil^ ASlNIU35511-87 ••• •• •'•

I'anicleSizeDislrihmiun ASIMU433 •• • ••'

MoiAUrcCunlcnl ,\SIAIU2216-911 ' •• _

il(:(1 (.^lmlcnl )\I1)1373
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tJ

Anal Ie
y

Analylic:d

Method

Target
Qllantitation
I,intit Soil°

1'rccisiun,

Soil

Accura^,
a,r

Suil

Targel
(juanlitalinn
Limll R'ntcr°

I'rccision,
1

\Valcr'

Accnr.lq,
\Vatcr°'

Saluratcd II draulic Conduclivil y ASfM U51184 •• • __

UnsaluraledIl draulicCnnductivily ^•• ••• ••• •••

MalricPotcnlialandSoilMuisturc
Relenlion Curves

ASIMU2725-68,
D7152-72

•'• ^' ••• - -- --

ParOclc Densit y AS I'M U854 • -_

CalionGxchanreCaacilv SWR4G911N1 --

Or anicCarbonConlcnt SW 81690G11

Irnn and Man g anese Commtil • I -- -- -- _ -- _

pll and if possible Eli AS'I'M G51,
9040/9045"

--

Mineralo gy - -- -- -- -- -- -

Values are to be considered requirements in the absence of knuwn ur suspected analylical InteflClences which may IIII1dL'r achieving IIIC Inln( by IIIe Jnalyllcal IIIINIralllry.
Precision is expressed as relative percent difference; accmacy is explessed as percent recuvery. These limils apply to saulplc results gR'aler than live Inllf] the IArg[I
quantitalion limit and are in be cunsidered requirements in the absence of known or suspected analytical imertereuces whlch nlay hinder achieving the liinil by Ihe

analytical laboratory.

Methods speeibed frnm Test Metllwlsfor Eraluuliag Sblid Wuoe (Temirad/Physiral McUuuh (GPA 1991)).
Water analysis.

Soil analysis.

Methods specil5cd frum Methuds fnr Cheraiird Nml)ais of Walcr and Wastes (Kupp and 1A1cKce 1983).
Method is from Determination of lnorganic Anions in Aqueous and Snlid Samples by Ion Chronmtograplry (Lindahl 1984) and is moJiticd trunl GI'A nlclbod 3110.I1.
Methods from Prescribed 1'rocedures for Measurernent of Radinactivipul Drinkirg Water (Krieger and Whillaker 1980) or all equivalenl method.
Methods, quantitation lilnhs, and largc( values or prncision and accuracy shall he developed in conlpliance wilh Weslimehou>e Ilanllnd or Wesliughuuse I lanlnnl
approved participant contractor or subcontractor prrxedures.
1-bulalwl and ethyl ether will analyzed as a Tenlatively Identilied Cumpounds (TICs) under 8240. furmaldchydc, kerusalc, and accLnc will lie analyzcrl as'IICs mWa
8270. Tributyl Phosphate will be analyzed using a special calibration under 8270. Additionally, all RCRA TSI) waste management unit (excluding dlc Gxpansion Ponds)
samples will include analyees for the volatile (8240) and scmi-vulalile (8270) Tenlativc Iclcnlified Compounds (TICs).
Applicable nlethruls shall be selected from the EML Prn,edures Mrumrd (VOlchok and dePlauque 1982) or an eyuivalcnl muthuJ.
Parameter measured in Ihe field in compliance with Iill 5.8, GruuuJwaler Sampling."
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The lirst radionuclide is analyzed in order to derivc a cuuceulrauun liu Ihc radionucIidc in parenthescs
Method from Radiochemistry Procedures Manual, Eastern Environmental Radiation Facility (EPA 1987) or an equivalent nrclhud.

Method frorrr Standard Test Method for Iliglt-Resulution Ganun:rRay Spectrontetry of Wamr (ASfM 1991) or equivalenl muhod. Suils counted using reproduahlc

geumetry, e.g., Marinelli beakers ol Petri dishes and standards with sand matrix.

Modification to Table E-I Q)OE/RL 1995) to be consistent with TaLle 5-7 ur'fable 3-2 (UOIi/Itl. 1995) : Iliauium will be aualyzcd is mial chrniied wanmm. II lulal

uranium exceeds 10 pg/mg individual isotopes will be analyzed.
ICP 6010 (supertrace) as an alternative method; mndificaiion to Table 5-7 (UOE/RI. 1995).
Modification to Table E-I (OOE/RL 1995).

l.N, • Single Operator precision for 2 properly cnnduclcd tests shwdd ual he cunsidered .uspcn unless they vary by more drm 7.8% nf Ihcir mcan.
•• Precision estimates for cohesive soils vary with grain site. No prccisiun eslimates ciled for non-cohcsive soils.
•^ ASTM practice does not produce numerical or repeatahle data. '11L<reline, a precision and bias slalemeot is not apPGcaMe. AS'Ibl pranice does um Provid< Prccisiun and

bias statements due to inherent variability of soil.

••••No established ASTM tests, but Ihe analysis will hc pcrhnnwd.

•I These analyses will not be performed.
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A

Analyle Method

Volumes

Mimimum Full OC

WATER

Preservation Container Hold Time

Volumes

Mimimum Full OC

SOIL

Preservallan Conlainer Hold Time

VOA 8240 1 x 40m1 3 x 40m1
Coo14C HCL or

Gs' 14 aays 1 x Sg 1 20g Cool 4C G 14 days
H2SO4 to pH <2

SenuVOA 8270 1 x I000ml 2 x I000ml Goo14C aG 7140' 1 x]Og 1 120g Coo14G aG 14140'

PCB'S 8080 1 x 1000m1 2 x I000m1 CooI4C aG 7140' 1 z 30g I x 1209 Cool 4C aG 14/40'

ICP (Supenrace) 6010 1 x 300m[ 1 x 500m1 HN031o ph 4 GIP 6 mos I v 4g 1 x 15g none G/P 6 mos

Apenb 7060 1 x 300m1 I x 500m1 HNO3 to pll Q GIP 6 monlh5 1 x 49 1 x 15g IIN031o p!1 <2 GIP 6 nqnlhs

Lead 7421 1 x 300m1 1 x 500m1 HNO3 pl1 <2 GIP 6 monlhs I x 4g I x 159 I1N031o pH 4 GIP 6 nqnlhs

Selenium 7740 1 x 300m1 1 x 500m1 IIN031o pFl <2 GIP 6 monlhs I x 4g I x 15g HN03 t0 pll <2 GR' 6 monlhs

Ammonia 350 1 1 x 50ml I x 300m1
Cool 4C, H25041o

GIF 26 4ays I x 10g 1 x 40g Cool 4C GIP 29 dayspl1 <2

Gyanke 9010 1 x 500m1 2 x 1000m1
Coo14C NAOH to

GIP 14 tlays I a 10g I v 40g Cool4C G 14 Oa spH 1=2

Anqns 353.1/300.0 I x IOOm1 1 .300.1 Coo14C G/P 28days/481prs° 1 x tOg 1 x 40g none G/P 280ays/48hrs

Gross alpbaNela GAIGB 1 x 200m1 I x 600nit IfN03lo pH 4 G/P 6 months I x 1g I x 29 none G/P 6 months

Tntium (water oMy) H3 1 x 500m( I x 1500m1 none G 6 months

Am-241/Cm-244 AM241/CM244 1 x 200m1 1 x 600m1 HN031a pH <2 GIP 6 months 1 x 29 I x 6g none G/P 5 months

Ganm2 sCan GAMMA 1 x IOOmI 1 x 2250m1 IIN03 to pll <2 GIP 6 months 1 x 500g 1 x 1500g none O/F 6 months

1-129 1129 1 x 1500m1 1 x 4500m1 none 0/P 6 months 1 x 500g 1 x 1500g none GIP 6 manths

Np.237 NP237 1 x 200m1 t x 600ml HNO3 ptl <2 GIP 6 months 1 x 2g 1 x 6g none G/P 6 months
Isutopk Pu PUAEA 1. 200m1 1 s 600ml HNO] to pH <2 GIP 6 months 1 x 29 I x 6g none G/P 6 months

Pu-241 PU241 1 x 1000m1 3 x 1000m1 RNO31o pl1 <2 G/P 6 months 1 x 2g I x 69 none GIP 6 monlhs

Isotupp TA TIIAFJ 1 x 200m1 I x 600ml tIN031o pH Q G/P 6 monlhs I x 2g I x 69 none GIP 6 nronlhs

Sm-151 notavaila0le n/a n/a No to n/a n/a nla nla n/a nla

Se/9 SE79 I X 500n. 1 I X 1500m1 IIN03 to pll <2 G/P 6 mnnlhs I X 29 1 X 69 none CdP G months

Tolal U TOTALU 1 x IOOmI I x 300m1 IIN031o pll Q GIP 6 moolhs I x 2g I+ 3g none (Al 6 nlonlhs

ISOIopIC U UAEA 1 x 200m1 1 x 600m1 HN03 to pl1 <2 GIP 6 monllls I x 29 I a 69 nmne O/P 6 inonths

C-14(wateronnly) C14 1 x 500in1 I x I500mi none Gll' 6 monihs -

Total Sr SR8990,7OTAL 1 x 1000ml 3 x I000m1 IIN031o pll Q GIP 6 months I c 6g 1 a 9g none G/P ti monllu

TC-99 TC99 1 x 1000m1 3 x 1000m1 IiN03 to pH Q GIP 6 months I x 29 1 x 69 none G/P 6 monlhs

Bulkdensiyr ASTMD35508] o/a nla n/a n/a n/a TRD ' C' C ASAP'

Par4tlesleeEistrihution' ASTMD422 nla nla nla No n/a 20100' U' B' WA

Moisturewnlenl ASTMD2216-92 rUa rva n/a n/a We 20-5000' C C' ASAP

CaCO3eonlenl ASTMD43T3-84 nla no, not n/a n/a 1-29m A A N/A
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Analyte Method

Volumes

Mimimum Full QC

WATER

Preservation Container Hold Time

Volumes

Mimimum Full QC

SOIL

Preservalion Container Hold Time
Saturated hydraulic conducOvllyx ASTM D5094 Na Na Na Na Na 25 g' r C° C' ASAP

MoBtme retenlbn ASIM D2925-68 n/a Na Na his n/a
10 x 25

' 8' C' C°B ASAP
qMmin , .

ParWedensily' ASTM 0854 nlx Na Na his Na TBD' 2 x' B s B' N/A
CaOOnexchangecapaciy 9U81 Na Na Na n/a Na TBD TBO TBD TBD T00

Orqankorboncontenl(TOC) 9060 TBD IX250m1
Coo14C HCLOr

aG 20tlays TBD TBO none aG 20days4
H2SO4 to pH z

pH 9040 1 a SOmI 1 x l00m1 none GIP asap

pH 9045 - - - - - 1 x Sg 1 x tOg none GIP asep
SpedBcconduUance 9050 1 X tOUml 1 x 200m1 Coo14C P 28 days 1% fo0g 1 x 200g Coo14C GIP 28d eys
tH net available Na Na Na Na Na Na W. Na n/z nla
Bulktlenslry ASTM029J7 Na Na nla nla Na ' B' D' none

Container Types

G = Glass

Gs• = Glass wl spetum cap - - no head space in container

P = Plastic
aG = Amber Glass

1. Flrel number Is for extracllon Second number Is for analysis.

2. Test Is not cunenty, avallable.

3. Per ASTM standard D<220

Type Aunsealed baqsqars

Type 0-molslure proof ba9s, lars. or tubes

Type C-Same as type 8, butwilh protecled Iranspoaalion packaging

4. ASAP - Samples are sealed to be nlolslure proof and atered properly, but should be tested as soon as possible, for best resulis.

S. Volume of sample required determined by ASTM maximum panide slze in sample. ASTM standards slaled.

6. Bulk density sampls volume not slaled. ASTM recoimientls avoiding material with size fracllon greater than 415 mm With 3 .5Inch to 5.0 inch 0D sampler.

7. Due to variability or soil properties, per ASTM, perdslon and bias statements are generally not appltrable.

R. 48 hours holding Omes wi8 nol be mel. A 48 hour holding lime is not considered to be coal ellecllve.

^̂
N

9

Ĉ
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Table B-4. Sample Type Designation Codes.

Sam le
p Type

Sample Type
Purpose of Sample

Desi nation

Provide material for chemical and radiological analysis to

Chemical CH determine contaminant inventory and extent of contamination
in cribs and vadose zone.

Provide material for determination of physical characteristics
Physical PH of soil and sediment.

Provide materials for future chemical analysis or physical

Archive AR properties testing. Provides a representative physical record

of the lithologies encountered during drilling activities.

Table B-5. Quality Assurance Control Samples.

Parameters

Field°

Sam p les

Field
Duplicate

Sam p le

Field and

Equipment
Rinsate Blanks

VOA

Trip

Blank

Soil Physical Properties - Type A" 11 1 NA NA

Soil Physical Properties - Type B" 2 1 NA NA

Soil Chemistry/Rad 13 1 1 TBD

Perched Water Chemistry /Rad 1 1 1 1

Approximate number of field samples.
Type A samples will be run for the following analyses: moisture content, bulk density, particle-size
distribution, CaCO3and pH.
Type B samples will be run for Type A analyses: saturated hydraulic conductivity, cation exchange capacity,
moisture retention curves, organic carbon content, unsaturated hydraulic conductivity, and if possible, Eh and
mineralogy.
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ACRONYMS

ASTM American Society for Testing and Materials

BHI Bechtel Hanford, Inc.

CERCLA Comprehensive Environmental Response, Compensation, and Lrability Act

DOE U.S. Department of Energy

DOE-RL U.S. Department of Energy, Richland Operations Office

DQO data quality objective

EIP Environmental Investigations Procedure

EPA U.S. Environmental Protection Agency

GC gas chromatography

HASQARD Hanford Analytical Services Quality Assurance Requirements Document

HEIS Hanford Environmental Information System

IMO Information Management Overview

QA quality assurance

QAPjP Quality Assurance Project Plan

QPP Quality Program Procedure

RCRA Resource Conservation and Recovery Act

SAF sample authorization form

SDG Sample Disposition Record

VOA volatile organics analysis

WHC Westinghouse Hanford Company
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GLOSSARY

Accuracy: Accuracy may be interpreted as the measure of the bias in a system. The factors that

influence the accuracy of the data include sample procedures, field conditions, sample

preservation, sample matrix, instrument calibration, and analysis technique. Sampling accuracy

is normally assessed through the evaluation of matrix-spiked samples and reference samples (see

glossary entry).

Audit: For the purposes of environmental investigations, audits are considered to be systematic

checks to verify the quality of operation of one or more elements of the total measurement

system. In this sense, audits may be of two types: (1) performance audits, in which quantitative

data are independently obtained for corhparison with data routinely obtained in a measurement

system, or (2) system audits, involving a qualitative onsite evaluation of laboratories or other

organizational elements of the measurement system for compliance with established quality

assurance program and procedure requirements. For environmental investigations at the Hanford

Site, performance audit requirements are fulfilled by periodic submittal of blind samples to the

primary laboratory, or the analysis of split samples by an independent laboratory. System audit

requirements are implemented through the use of standard surveillance procedures.

Bias: Bias represents a systematic error that contributes to the difference between a population

mean of a set of measurements and an accepted reference or true value.

Blind Sample: A blind sample refers to any type of sample routed to the primary laboratory for
performance audit purposes, relative to a particular sample matrix and analytical method. Blind

samples are not specifically identified as such to the laboratory. They may be made from

traceable standards, or may consist of sample material spiked with a known concentration of a

known compound. See the glossary entry for Audit.

Comparability: For the purposes of environmental investigations, comparability is an
expression of the relative confidence with which one data set may be compared with another.

Completeness: For the purposes of environmental investigations, completeness may be
interpreted as a measure of the amount of valid data obtained compared to the total data expected

under correct normal conditions.

Deviation: For the purposes of environmental investigations, deviation refers to an approved
departure from established criteria that may be required as a result of unforeseen field situations
or that may be required to correct ambiguities in procedures that may arise in practical
applications.

C-ii
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Equipment Blanks: Equipment blanks consist of pure deionized distilled water washed through

decontaminated sampling equipment and placed in containers identical to those used for actual

field samples. They are used to verify the adequacy of sampling equipment decontamination

procedures, and are normally collected at the same frequency as field duplicate samples.

Field Blanks: Field blanks for water analyses consist of pure deionized distilled water,

transferred to a sample container at the site and preserved with the reagent specified for the

analyses of interest. They are used to check for possible contamination originating with the

reagent or the sampling environment, and are normally collected at the same frequency as field

duplicate samples.

Field Duplicate Sample: Field duplicate samples are samples retrieved from the same sampling

location using the same equipment and'sampling technique, placed in separate, identically

prepared and preserved containers, and analyzed independently.

Matrix-Spiked Samples: Matrix-spiked samples are a type of laboratory quality control

sample. They are prepared by splitting a sample received from the field into two homogenous
aliquots (i.e., replicate samples) and adding a known quantity of a representative analyte of
interest to one aliquot in order to calculate the percentage of recovery of that analyte and as a test

of laboratory accuracy.

Nonconformance: A nonconformance is a deficiency in the characteristic, documentation, or
procedure that renders the quality of material, equipment, services, or activities unacceptable or
indeterminate. When the deficiency is of a minor nature, does not effect a permanent or
significant change in quality if it is not corrected, and can be brought into conformance with
immediate corrective action, it shall not be categorized as a nonconformance. If the nature of the
condition is such that it cannot be immediately and satisfactorily corrected, however, it shall be
documented in compliance with approved procedures and brought to the attention of
management for disposition and appropriate corrective action.

Precision: Precision is a measure of the repeatability or reproducibility of specific
measurements under a given set of conditions. The relative percent difference is used to assess
the precision of the sampling and analytical method. The relative percent difference is a
quantitative measure of the variability. Specifically, precision is a quantitative measure of the
variability of a group of measurements compared to their average value. Precision is normally
expressed in terms of standard deviation, but may also be expressed as the coefficient of
variation (i.e., relative standard deviation) and range (i.e., maximum value minus minimum
value). Precision is assessed by means of duplicate/replicate sample analysis.
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Quality Assurance: For the purposes of environmental investigations, quality assurance refers

to the total integrated quality planning, quality control, quality assessment, and corrective action

activities that collectively ensure that the data from monitoring and analysis meet all end-user

requirements and/or the intended end use of the data.

Quality Assurance Project Plan: The QAPjP is an orderly assembly of management policies.

project objectives, methods, and procedures that defines how data of known quality will be

produced for a particular project or investigation.

Quality Control: For the purposes of environmental investigations, quality control refers to the

routine application of procedures and defined methods to the performance of sampling,

measurement, and analytical processes.

Range: Range refers to the difference between the largest and smallest reported values in a

sample, and is a statistic for describing the spread in a set of data.

Reference Samples: Reference samples are a type of laboratory quality control sample prepared

from an independent, traceable standard at a concentration other than that used for analytical

equipment calibration, but within the calibration range.

Replicate Sample: Replicate samples are two aliquots removed from the same sample container

in the laboratory and analyzed independently.

Representativeness: For the purposes of environmental investigations, representativeness may

be interpreted as the degree to which data accurately and precisely represent a characteristic of a

population parameter, variations at a sampling point, or an environmental condition.

Representativeness is a qualitative parameter that is most concerned with the proper design of a

sampling program.

Split Sample: A split sample is produced through homogenizing a field sample and separating

the sample material into two equal aliquots. Field split samples are usually routed to separate
laboratories for independent analysis, generally for purposes of auditing the performance of the
primary laboratory relative to a particular sample matrix and analytical method. See the glossary
entry for Audit. In the laboratory, samples are generally split to create matrix-spiked samples
(see the glossary entry).

VOA Trip Blanks: Volatile organics analysis (VOA) trip blanks are a type of field quality
control sample, consisting of pure deionized distilled water in a clean, sealed sample container,
accompanying each batch of containers shipped to the sampling site and returned unopened to

C-iv
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the laboratory. Trip blanks are used to identify any possible contamination originating from

container preparation methods, shipment, handling, storage or site conditions.

Validation: For the purposes of environmental investigations, validation refers to a systematic

process of reviewing data against a set of criteria to provide assurance that the data are acceptable

for their intended use. Validation methods may include review of verification activities, editing,

screening, cross-checking, or technical review.

Verification: For the purposes of environmental investigations, verification refers to the process

of determining whether procedures, processes, data, or documentation conform to specified

requirements. Verification activities may include inspections, audits, surveillance, or technical

review.
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1.0 PROJECT DESCRIPTION

1.1 PROJECT OBJECTIVE

The draft 200-BP-1 1 Operable Unit RFI/CMS and 216-B-3 Main Pond, 216-B-63 Trench, and

216-A-29 Ditch Work/Closure Plan (DOE/RL-93-74) and its supporting project plans have been

developed to meet specific U.S. Environmental Protection Agency (EPA) guidelines for format

and structure, within the overall quality assurance (QA) program structure mandated by the

U.S. Department of Energy, Richland Operations Office (DOE-RL) for all activities at the

Hanford Site. These DOE mandates include DOE Order 5700.6C, OualiryAssurance (DOE

1991), DOE/RL-90-28, Environmental Restoration Program Quality Assurance Systems

Requirements for the Hanford Site (DOE-RL 1993), and other QA guidance documents as

applicable, e.g., the Hanford Analytical Services Quality Assurance Requirements Document

(HASQARD) (DOE-RL 1997). The purpose of this Quality Assurance Project Plan (QAPjP) is

to ensure the objectives described above and in Section 1.5 of this work/closure plan will be met.

Data resulting from this investigation will be evaluated to determine the most feasible options for

additional investigation, remediation, or closure.

1.2 BACKGROUND INFORMATION

The 200-BP-11 Source Operable Unit is located within the 200 Areas of the Hanford Site, shown

in Figure 1-1 of the work/closure plan. The waste management units that will be studied during

the 200-BP-11 Source Operable Unit field investigation are discussed in Chapter 1.

Detailed background information regarding the history and current use of the operable unit is

provided in Chapter 2 of the work/closure plan.

1.3 QUALITY ASSURANCE PROJECT PLAN APPLICABILITY AND

RELATIONSHIP TO THE BECHTEL HANFORD, INC. QUALITY

ASSURANCE PROGRAM

This QAPjP applies specifically to the field activities and chemical laboratory analyses

performed as part of the field investigation for the 200-BP-11 Source Operable Unit. This plan

describes the means selected to implement the overall QA program requirements defined by the

ERC Quality Program (BHI 1997), as applicable to the Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA) and Resource Conservation and Recovery Act

(RCRA) facility investigation/corrective measures study environmental investigations. The
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QAPjP is subject to mandatory review and revision prior to use on any subsequent phases of the

investigation. Distribution and revision control procedures applicable to the QAPjP and

work/closure plan shall be in compliance with Part 1, Section 4 of the ERC Quality Program

(BHI 1997). Interim changes to this QAPjP or the work/closure plan shall be documented,

reviewed, and approved as required by Environmental Investigations Procedure (EIP) I.J. "Work

Plan Review and Control" (BHI 1996), and shall be documented in monthly unit managers'

meeting minutes. The QAPjP distribution shall routinely include all review/approval personnel

indicated on the title page of the document and all other individuals designated by the BHI

technical lead for each investigation. All plans and procedures referenced in the QAPjP are

available for regulatory review on request by the direction of the technical lead.

1.4 SCHEDULE OF ACTIVITIES

Five separate investigations will be conducted in the 200-BP-11 Source Operable Unit, including

geological, surface water and sediment, groundwater, and ecological investigations, as well as an

investigation made up of other miscellaneous tasks. More detailed discussions of individual

tasks are contained in Chapter 5 of the work/closure plan. Procedures directly applicable to the

tasks described here are discussed in Chapter 4 of the QAPjP.

The field-related tasks to be conducted are:

• Task 2: Source Characterization

• Task 3: Geologic Investigation

• Task 4: Surface Water/Sediment Investigation

• Task 5: Vadose Zone Investigation

• Task 6: Air Investigation.

2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

2.1 TECHNICAL LEAD RESPONSIBILITIES

The Remedial Action/Waste Management Project (RA/WM) of BHI has primary responsibilities

for conducting this investigation.

External participant contractors or subcontractors shall be evaluated and selected for certain
portions of task activities at the direction of the technical lead in compliance with Section 4 of
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the ERC Quality Program (BHI 1997). Major participant contractor and subcontractor resources

are discussed in Chapter 7 of the work/closure plan. All contractor QA plans and field and

laboratory procedures shall be approved by BHI prior to use and shall be made available for

regulatory review at the direction of the BHI technical lead.

2.2 ANALYTICAL LABORATORIES

Regardless of the radiation levels observed during field screening, all samples shall be screened

for total activity counts and isotopic identification prior to shipment to the analytical laboratory.

Those samples with short holding times, such as volatile organic analyses (VOAs), will be given

the highest priority during this screening to ensure that holding times are not exceeded.

Packaging and shipping requirements shall be selected on the basis of total activity values and

the preservation requirements applicable to the parameters of interest, as described in EIP 3.1,

"Sample Packaging and Shipping" (BHI 1996). All analyses shall be coordinated through BHI

Sample Management and shall be performed in compliance with BHI-approved laboratory QA

plans and analytical procedures; all analytical laboratories shall be subject to the inspection

controls described by Part 2, Section 8.2 of the ERC Quality Program (BHI 1997) and Quality

Program Procedures (QPP) 3.1, "Surveillance" (BHI 1995). For subcontractors or participant

contractors, applicable quality requirements shall be invoked as part of the approved procurement

documentation or work order; see Section 4.2. Services of alternate qualified laboratories shall

be procured for radioactive sample analysis if onsite laboratory capacity is not available, and/or

for the performance of split sample analysis at the technical lead's discretion. If such an option is

selected, the laboratory QA plan and applicable analytical procedures from the alternate

laboratory shall be approved by BHI before their use, as noted in Section 4.2.

3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENTS

The rationale for establishing data quality objectives (DQOs) and data needs for this

investigation are presented in Section 4.1 of the work/closure plan. Analytical procedures are

discussed in Chapter 7 of the QAPjP and include both standard and nonstandard procedures.

Standard EPA methods selected from Test Methodsfor Evaluating Solid Waste (EPA 1986) shall

be used for analysis of metals and organics as shown in Table B-2 in the SAP (Appendix B).
Laboratory-specific methods based on industry standard methodologies, reviewed and accepted

by BHI personnel, will be utilized for the analysis of radiological parameters. However, these
laboratory-specific methodologies will coincide with the analytical technology (e.g., gamma
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spectrometry) specified in DQOs. Analysis of the soil physical properties will require both

standard American Society for Testing and Materials (ASTM) methods and nonstandard methods

as described in Chapters 4 and 5 of the work/closure plan. Methods for soil analysis have been

published by the American Society of Agronomy, and include Methods ofSoil Analysis, Part 1

(Klute 1986) and Methods ofSoil Analysis: Part 2 - Chemical and Microbiological Properties

(Page et al. 1982). These reference methods will form the basis of project-specific test

procedures that shall be developed, reviewed, approved, and issued in compliance with

Section 15 of the ERC Quality Program (BHI 1997).

All of the analytical parameters selected for the soil and water sampling phase of this

investigation are listed in Table B-2 of the SAP and cross-referenced to analytical method

requirements and maximum quantitation limit or detection limit values and maximum acceptable

ranges for precision and accuracy in soil matrices. Where Practical Quantitation Limits are not

defined for a particular parameter listed in Table B-2, Contractually Required Quantitation

Limits are provided that represent maximum values that can be reliably achieved by analytical

laboratories under normal conditions. Precision and accuracy values are provided for all

chemical and radiological parameters that also represent maximum values that can be reliably

achieved by analytical laboratories under normal conditions. The requirements of Table B-2

shall be considered a minimum performance standard and shall be incorporated into the

agreements for services established with individual BHI, participant contractor, or subcontractor

analytical laboratories.

Goals for data representativeness are addressed qualitatively by the specification of sampling

depths and intervals in Section 4.2 of the work/closure plan. Sampling locations are specified in

the DOW. Objectives for the completeness of this investigation shall require that contractually

or procedurally established requirements for precision and accuracy be met for at least 90% of

the total number of requested determinations. Failure to meet this criterion shall be documented

and evaluated in the validation process described in Chapter 8 of the 200-BP-11 Work/Closure

Plan; corrective action shall be taken as warranted, as described in Chapter 13. Approved

analytical procedures shall require the use of the reporting techniques and units specified in the

EPA reference methods in Table B-2 of the SAP to facilitate the comparability of data sets in

terms of precision and accuracy.
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4.0 SAMPLING PROCEDURES

4.1 PROCEDURES

The procedures that will be used to support the work/closure plan shall be primarily selected

from BHI's system. Selected procedures will include EIPs from the Environmental

Investigations Procedures (BHI 1996), and procedures from the ERC Quality Program

(BHI 1997). Procedure approval, revision, and distribution control requirements applicable to

EIPs are addressed in EIP 1.1, "Preparing, Revising, and Canceling Environmental Investigations

Procedures" (BHI 1996). Other procedures applicable to the preparation, review, and revision of

analytical services and other Hanford analytical laboratory procedures shall comply with the

requirements of Section 5 of the ERC Quality Program (BHI 1997). All procedures are available

for regulatory review on request at the direction of the technical lead.

4.2 PARTICIPANT CONTRACTOR/SUBCONTRACTOR PROCEDURES

As previously noted in Section 2.1, participant contractor and/or subcontractor services shall be

procured under the applicable requirements of the ERC Quality Program (BHI 1997). Submittal

of procedures for BHI review and acceptance before use shall be included in the procurement

document or work order, as applicable, when such services require procedural controls.

Analytical laboratories shall be required to submit the current version of their intemal QA

program plans, and analytical procedures for review and acceptance by qualified personnel from

the BHI Sample Management group, or other qualified personnel, as directed by the technical

lead.

All reviewers shall be qualified under the requirements of EIP 1.12, "Indoctrination, Training,
and Qualification" (BHI 1996), or Section 2 of the ERC Quality Program (BHI 1997), as
applicable. All participant contractor or subcontractor procedures, plans, and/or manuals shall be
retained as project records in compliance with Section 4 of the ERC Quality Program
(BHI 1997).

4.3 PROCEDURE CHANGES

Should deviations from established EIPs be required to accommodate unforeseen field situations,
they may be authorized by the field team leader in accordance with the requirements specified in
EIP 1.1, "Preparing, Revising, and Cancelling Environmental Investigations Procedures"
(BHI 1996). Documentation, review, and disposition of instruction change authorization forms
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shall be as defined by EIP 1.1. Other types of procedure change requests shall be documented as

required by Part 1, Section 5 of the ERC Quality Program (BHI 1997). To deviate from

established radiation monitoring procedures, a field change request shall be completed in

accordance with the Hanford Site Radiological Control Manual (BHI 1994a) and approved by

the Occupational Health and Safety manager assigned to this investigation.

4.4 SAMPLING PROCEDURES

4.4.1 Sample Acquisition

All soil and sediment sampling shall be performed in accordance with EIP 4.0, "Soil and

Sediment Sampling" (BHI 1996). Perched water sampling shall be performed in compliance

with EIP 4.1, "Groundwater Sampling" (BHI 1996); soil-gas sampling shall be performed in

compliance with EIP 5.1, "Soil-Gas Sampling" (BHI 1996). Surface water and other specialized

types of sampling shall be in compliance with EIPs developed in accordance with EIP 1.1,

"Preparing, Revising, and Cancelling Environmental Investigations Procedures" (BHI 1996), or

BHI-approved participant contractor or subcontractor procedures. All drilling activities shall be

in compliance with BHI-SPEC-00008, Technical Specification for Environmental Drilling

Services (BHI 1994b). All boreholes shall be logged in compliance with EIP 7.0, "Geologic

Logging" (BHI 1996). Sampling procedure applicability to individual project tasks is shown in

Table 5-2 of the work/closure plan. Sampling depths and intervals will be identified in site-

specific descriptions of work prepared in compliance with EIP 1.4, "Preparing and Revising

Descriptions of Work" (BHI 1996). Sample locations will be detailed in the statements of work

or work orders issued to the responsible subcontractors or participating contractors.

Documentation requirements are contained within individual EIPs and the Information

Management Overview (IMO).

Sample container types, preservation requirements, analyses, and special handling requirements

are defined in EIP 4.0, "Soil and Sediment Sampling" (BHI 1996). Sample authorization forms

(SAFs) will be produced by Sample Management to further define these requirements. Written

instructions on these requirements shall be provided by a description of work prior to conducting

sampling activities.

4.4.2 Radiological Testing

The BHI field sampling team leader and the assigned Radiation Control Tecnician (RCT) shall
be responsible for screening all samples collected to determine proper handling protocols, in
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compliance with the Radiation Work Permit established for the sampling site. At a minimum, all

sampler assemblies shall be screened for alpha and beta gamma radiation with field

instrumentation in compliance with descriptions of work written for specific activities. Sampler

assemblies that do not exhibit radiation above background levels may be opened and sample

materials extracted and placed in appropriate containers in compliance with EIP 4.0, "Soil and

Sediment Sampling" (BHI 1996). Any samples exhibiting radiation levels during field screening

that are above background will be handled per approved Radiation Work Permits.

4.4.3 Geologic and Geophysical Testing

Borehole logging shall be conducted concurrent with the drilling operations. A well sheet

summary shall be completed for the entire length of the boring activity for each day. The

summary sheet shall contain the geologic and construction information listed in EIP 7.0,

"Geologic Logging" (BHI 1996).

4.5 OTHER INVESTIGATIVE AND SUPPORTING PROCEDURES

Procedures that will be required in this investigation are identified in the text of the work/closure

plan and in Table E-2. Documentation requirements shall be addressed within individual

procedures and/or the IMO as appropriate. Analytical procedures required for this investigation

are listed in Table E-1. All computer software models developed for this investigation shall be

documented and verified to comply with procedures identified under Part 2, Section 6.3 of the

ERC Quality Program (BHI 1997).

4.6 RECORDS

Records requirements for sample collection include (but are not limited to) field notebooks,

chain-of-custody records, sample analysis request forms, geologic logs, scintillation logs, and

other documents. All records shall be managed in compliance with Part 2, Section 4 of the ERC

Quality Program (BHI 1997), and the Section 3.0, ERC Administrative Guidelines (BHI 1995).
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5.0 SAMPLE CUSTODY

5.1 CHAIN-OF-CUSTODY PROCEDURES

All samples obtained during the course of this investigation shall be controlled as required by

EIP 3.0, "Chain of Custody" (BHI 1996), from the point of origin to the analytical laboratory.

Samples are to be prepared, packaged, and transported to the laboratory in accordance with

EIP 3.1, "Sample Packaging and Shipping" (BHI 1996). Laboratory chain-of-custody procedures

shall be reviewed and approved in compliance with the requirements of Section 4.1 of this

QAPjP, and shall ensure the maintenance of sample integrity and identification throughout the

analytical process. At the direction of the technical lead, requirements for the return of residual

sample materials after completion of analysis shall be defined in accordance with procedures

described in the procurement documentation to subcontractor or participant contractor

laboratories. Chain-of-custody forms shall be initiated for returned residual samples as required

by the approved procedures applicable within the laboratory. All analytical results shall be

controlled as permanent project quality records as required by EIPs 2.0 through 2.7 (BHI 1996),

Section 4 of the ERC Quality Program (BHI 1997).

6.0 CALIBRATION PROCEDURES

The procedural control for the use, handling, maintenance, and calibration of health and safety

monitoring instruments used in RCRA and CERCLA investigations shall be done in accordance

with the ERC Quality Program (BHI 1997). Calibration of all BHI measuring and test

equipment, whether in existing inventory or procured for this investigation, shall be controlled as

required by Section 13 of the ERC Quality Program (BHI 1997). The instruments used for

geophysical borehole logging shall be calibrated and operated in accordance with Base

Calibration ofPacific Northwest Laboratory's Gross Gamma Borehole Geophysical Logging

System (WHC 1992). All calibration of analytical laboratory equipment shall be as defined by

applicable standard analytical methods and are subject to BHI review and acceptance prior to

use.
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7.0 ANALYTICAL PROCEDURES

Analytical methods or procedures for each parameter identified in Table B-2 of the SAP

(Appendix B) shall be selected or developed and approved before use to comply with appropriate

WHC and/or BHI procedures and/or procurement control requirements. Table B-2 contains

minimum requirements that shall be considered minimum performance standards that shall be

incorporated into the agreements for services established with all analytical laboratories.

The final requirements for sample preservation, containers, and holding times for each of the

analytes of interest will be specified in the SAF from Sample Management. The preservation

technique should be initiated immediately after the sample is extracted. Holding time is based on

the maximum amount of time allowable, if proper preservation techniques are applied, to analyze

the sample before the validity of the data could be considered suspect. All analytical procedures

approved for use in this investigation shall require the use of standard units to facilitate the

comparability of data sets in terms of precision and accuracy. All approved procedures shall be

retained in the project quality records and shall be available for review on request.

Table B-2 lists various methods for the analysis of parameters listed. Standard EPA approved

methods for evaluating solid waste (i.e., Test Methodsfor Evaluating Solid Wastes [EPA 1990];

will be used for analysis of the metals and organics. Geochemical and physical property testing

will be conducted based on ASTM or other nationally recognized consensus methods. All test

methods shall be documented by the laboratory and submitted for BHI review and acceptance

prior to use. These tests shall be performed in accordance with Section 15 of the ERC Quality

Program (BHI 1997).

8.0 DATA REDUCTION, VALIDATION, AND REPORTING

8.1 DATA REDUCTION AND DATA PACKAGE PREPARATION

All analytical laboratories shall be responsible for preparing a report summarizing the results of

analysis and for preparing a detailed data package. The data package includes identifying

samples, sampling and analysis dates, raw analytical data, reduced data, data outliers, reduction

formulas, recovery percentages, quality control check data, equipment calibration data,

supporting chromatogram or spectrograms, and documentation of any nonconformances

affecting the measurement system in use during the analysis of the particular group of samples.

Data reduction schemes shall be contained within individual laboratory analytical methods
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and/or QA manuals, submitted for BHI review and acceptance as discussed in Section 4.1. The

completed data package shall be reviewed and approved by the analytical laboratory's QA

manager (or field team leader for field screening type analysis) before its submittal to the BHI

technical lead. Completed data packages shall be submitted to Sample and Data Management for

tracking and data validation functions. All data packages shall be verified; the percentage of data

packages requiring fill validation will be established based on the end use of the data. The

requirements of this section shall be included in procurement documentation or work orders, as

appropriate, to comply with the standard BHI procurement control procedures noted in

Section 4.1.

8.2 VALIDATION

Validation of the completed data package will be performed by qualified BHI Sample

Management personnel or by a qualified independent contractor. Subcontracted validation

responsibilities shall be defined in procurement documentation or work orders as appropriate.

All validation shall be performed in compliance with EIP (BHI 1996). Data validation has been

previously agreed to by the ERC, DOE-RL, Washington Department of Ecology, and EPA as

follows: Initially, summary deliverables will be requested for all data packages. After

evaluation of the analytical results, the data packages for validation will be prioritized based on

the samples with the highest contaminant concentrations. The data packages selected for

validation will then be upgraded with standalone deliverables. Regardless of the analytical

results, at least 20% of the data packages will be validated. The overall progress of data package

validation will be communicated to DOE, Ecology and EPA for their concurrence.

8.3 FINAL REVIEW AND RECORDS MANAGEMENT CONSIDERATIONS

All validation reports and supporting analytical data packages shall be subject to a final technical
review by a qualified reviewer at the direction of the BHI technical lead, before their submittal to
regulatory agencies or inclusion in reports or technical memoranda. All validation reports, data
packages, and review comments shall be retained as permanent project quality records in
compliance with the ERC Administrative Guidelines (BHI 1995) and Section 6 of the ERC
Quality Program (BHI 1997) requirements.

8.4 PROCESS FOR HANDLING UNACCEPTABLE OR SUSPECT DATA

The analytical data flow and data management process is described in detail in EIP Section 2,
"Sample Management" (BHI 1996). Data errors or procedural discrepancies related to laboratory

C-10



BHI-01052 •
Draft A

analytical processes shall prompt data requalification by the validator, requests for reanalysis, or

other appropriate corrective action by the responsible laboratory as required by governing

Sample Management or approved subcontractor data validation procedures. If sample holding

time requirements are compromised, insufficient sample material is available for reanalysis, or

any other condition prevents compliance with governing analytical methods and data validation

protocols, the situation shall be formally documented on a Sample Disposition Record (SDG) per

EIP 2.7, "Sample Disposition Record" (BHI 1996). If required, the incident will also be

documented as a nonconformance in compliance with-Section 3 of the ERC Quality Program

(BHI 1997). If a Nonconformance Report is issued, corrective action shall be in accordance with

Section 3 of the ERC Quality Program (BHI 1997), and brought to the immediate attention of the

BHI technical lead and QA coordinator for their appropriate action. The same process (SDG)

shall be used if problems are observed with validated data, either as part of the data assessment

process described in Chapter 12 of this QAPjP or if separately observed by the operable unit

manager; if the data have been entered in the Hanford Environmental Information System

(HEIS), the HEIS data custodian shall be immediately notified in order that the data may be

flagged (in compliance with EIP [BHI 1994a] and the HEIS User's Manual [WHC 1990b]) as

suspect, pending resolution of the nonconformance and completion of all required corrective

actions.

9.0 INTERNAL QUALITY CONTROL

General procedures used in the field and laboratory to maintain data quality include the

following:

• Use of accepted sampling and analysis techniques

• Justification and documentation of any actions contrary to accepted or specified

techniques

• Documentation of pre-field activities, such as container preparation and instrument
calibration

• Documentation of post-field activities including sample shipment and receipt, equipment
check-in, and debriefing

• Documentation of quality control data
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Documentation of field and laboratory activities

Generation of quality control samples.

All analytical samples shall be subject to in-process quality control measures in both the field

and laboratory. Internal quality control checks for reference method analysis shall be as

specified by the current statement of work, work orders for sampling activities, or in applicable

EIPs; the number of quality control samples are shown in Table E-4.

9.1 FIELD QUALITY CONTROL CHECKS

The number of field quality control samples specified in Table E-4 are based on the following

minimum requirements. These requirements are adapted from Test Methods for Evaluating Solid

Waste (EPA 1986), as modified by the proposed rule changes included in the Federal Register,

1989, Volume 54, No. U, pp 3212-3228, and 1990, Volume 55, No. 27, pp 4440-4445.

Field duplicate samples . For each shift of sampling activity under an individual sampling

subtask, a minimum of 5% of the total collected samples shall be duplicated. or one

duplicate shall be collected for every 20 samples, whichever is greater. Duplicate

samples shall be retrieved from the same sampling location using the same equipment

and sampling technique and shall be placed into two identically prepared and preserved

containers. All field duplicates shall be analyzed independently to provide an indication

of gross errors in sampling techniques.

Split samples . Upon specific BHI or regulator request, and at the technical lead's

direction, field or field duplicate samples may be split in the field and sent to an

alternative laboratory as a performance audit of the primary laboratory. Frequency shall

meet the minimum schedule requirements for audit procedures or the specific needs of

the requesting organization.

Blind samples . At the technical lead's discretion, blind reference samples may be

introduced into any sampling round as a quality control check of the primary laboratory.
Blind sample type shall be as directed by the technical lead; frequency shall meet the
minimum schedule requirements for audit procedures.

Field blanks . Field blanks shall consist of pure deionized distilled water, transferred into
a sample container at the site and preserved with the reagent specified for the analytes of
interest. Field blanks are used as a check on reagent and environmental contamination
and shall be collected at the same frequency as field duplicate samples.
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F4uinment rinsate blanks . Equipment blanks shall consist of pure deionized distilled

water washed through decontaminated sampling equipment and placed in containers

identical to those used for actual field samples. Equipment blanks are used to verify the

adequacy of sampling equipment decontamination procedures and shall be collected at

the same frequency as field duplicate samples where applicable.

Volatile organic analsYis trip blanks . The VOA trip blanks consist of pure deionized

distilled water added to one clean sample container, accompanying each batch (cooler) of

sample containers shipped to the sampling facility. Trip blanks shall be returned

unopened to the laboratory and are prepared as a check on possible contamination

originating from container preparation methods, shipment, handling, storage, or site

conditions. The trip blank shall be analyzed for volatile organic compounds only, as

shown on EPA's target compound list (EPA 1991). In compliance with standard BHI

procurement procedures, requirements for trip blank preparation shall be included in

procurement documents of work orders to the sample container supplier and/or preparer.

9.2 LABORATORY QUALITY CONTROL CHECKS

Laboratory quality control data are necessary to determine precision and accuracy of the analyses

and to demonstrate the absence of interferences and contamination of glassware and reagents.

Unless otherwise specified in BHI-approved analytical methods, internal quality control checks

performed by analytical laboratories shall meet the following minimum requirements.

Matrix-spike/matrix-spike duplicate samples . Matrix-spiked samples require the addition

of a known quantity of a representative analyte of interest to the sample as a measure of

recovery percentage and as a test of laboratory accuracy. The spike shall be made in a

replicate of a field duplicate sample. Replicate samples are separate aliquots removed

from the same sample container in the laboratory. Spike compound selection, quantities,

and concentrations shall be described in the analytical procedures submitted for BHI

review and acceptance. One sample shall be spiked per analytical batch, or once every 20

samples, whichever is more frequent.

Quality control reference samples . A quality control reference sample shall be prepared

from an independent standard at a concentration other than that used for calibration, but

within the calibration range. Reference samples are required as an independent check on

analytical technique and methodology and shall be run with every analytical batch, or

every 20 samples, whichever is more frequent.

Laboratory/method blank .
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Other requirements specific to laboratory analytical equipment calibration are included in

Chapter 6 of this QAPjP. For field screening gas chromatography (GC) analysis only, at least

one duplicate sample per day or 1 duplicate per 20 samples, whichever is greater, shall be routed

to a qualified laboratory as an overcheck on the proper use and functioning of field GC

procedures and equipment. Duplicates shall be selected, whenever possible, from samples in

which significant readings have been observed during field analysis. The minimum requirements

of this section shall be invoked in procurement documents or work orders in compliance with

standard WHC procedures as noted in Section 4.1.

10.0 PERFORMANCE AND SYSTEM AUDITS/ASSESSMENTS

Performance and systems audits will be performed regularly throughout the course of the

activities addressed by the work plan; schedules shall be developed as required by their

governing procedures. Additional surveillance may be scheduled as a consequence of corrective

action requirements or may be performed upon request. All quality-affecting activities are

subject to surveillance. All aspects of inter-operable unit activities may also be evaluated as part

of routine QA program audits, pursuant to the requirements of the Section 9 of the ERC Quality

Program (BHI 1997). Program audits shall be conducted in accordance with Section 9 of the

ERC Quality Program (BHI 1997).

Systems audits/assessments consist of the evaluation of the components of the measurement

systems to determine their proper selection and use. Systems surveillance requirements will be

implemented according to the procedures in Part 2, Section 9.3 of the ERC Quality Program

(BHI 1997), and QPP 3.1, "Surveillance" (BHI 1995).

After systems are operational and are generating data, performance audits/assessments will be

conducted to ensure the accuracy of the total system or its individual parts. In a performance

auditlassessment, known quantitative data are compared with data produced by the measurement

system.

Any discrepancies observed during the evaluation of performance audit results or during system

audit surveillance activities that cannot be immediately corrected to the satisfaction of the
investigator shall be documented on a surveillance report and resolved in compliance with Part 2.
Section 9.3 of the ERC Quality Program (BHI 1997), and QPP 3.1, "Surveillance" (BHI 1995).
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11.0 PREVENTIVE MAINTENANCE

All measurement and testing equipment used in the field and laboratories that directly affect the

quality of the field and analytical data shall be subject to preventive maintenance measures that

ensure minimization of measurement system downtime and corresponding schedule delays.

Laboratories shall be responsible for performing or managing the maintenance of their analytical

equipment. Maintenance requirements, spare parts lists, and instructions shall be included in

individual laboratory QA plans, subject to BHI review and acceptance as noted in Sections 2.1,

2.2, and 4.1 of this QAPjP. BHI field equipment shall be drawn from inventories subject to

standard preventive maintenance and calibration procedures per Section 13 of the ERC Quality

Program (BHI 1997). Field procedures submitted for BHI review and acceptance by participant

contractors or subcontractors shall contain provisions for preventive maintenance schedules and

spare parts lists to ensure minimization of equipment downtime.

12.0 DATA MEASUREMENT ASSESSMENT PROCEDURES

As discussed in Chapter 5, various uncertainty may exist in the variability of physical and

chemical parameters used in the data characterization. Various statistical and probabilistic

techniques may be used in the process of data comparison and analysis. Soil Sampling Quality

Assurance User's Guide (Barth and Mason 1984) provides statistical techniques necessary to

numerically assess the statistical uncertainty considerations and quality control checks which

shall be routinely assessed for all sampling data. A Rationale for the Assessment ofErrors in the

Sampling ofSoils (Van Ee and Blume 1989) also provides equations for estimating uncertainty

of data. The statistical methodologies and assumptions to be used in such evaluations shall be

defined by written directions that are signed, dated and retained as project records.

13.0 CORRECTIVE ACTION

Corrective action requests required as a result of surveillance reports, nonconformance reports, or

audit activity shall be documented and dispositioned as required by Part 1, Section 3.2 of the

ERC Quality Program (BHI 1997). Other measurement systems procedure or plan corrections

that may be required as a result of data assessment or routine review processes shall be resolved

as required by governing procedures or shall be referred to the technical lead for resolution.
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Copies of all surveillance, nonconformance, audit, and corrective action documentation shall be

placed with the project quality records on completion or closure.

13.1 EQUIPMENT OPERATING RANGES

Instruments or equipment found to be operating outside acceptable operating ranges or found to

be in use after the expiration of the calibration period must be investigated in accordance with the

procedures specified in Chapter 6.

13.2 DEVIATIONS FROM PROCEDURES

Unplanned deviations from procedural requirements, either technical or administrative, must be

documented and called to the attention of the technical lead. The report of the deviation must

identify the requirement deviated from, the cause of the deviation, whether any data were

affected, and the corrective action necessary to remedy the immediate problem and to prevent

recurrence. Records of unplanned deviations must be maintained in accordance with EIP 1.1,

"Preparing, Revising, and Cancelling Environmental Investigations Instructions" (BHI 1996).

Planned deviations will be handled in accordance with EIP 1.1 (BHI 1996) or other applicable

BHI document control procedures.

13.3 NONCONFORMING MATERIALS

Materials that do not conform to specifications must be handled as required by Part 1,

Section 3.1 of the ERC Quality Program (BHI 1997). If appropriate, such nonconforming items

must be segregated and tagged to identify their status pending disposition.

14.0 QUALITY ASSURANCE REPORTS

As previously stated in Chapters 10 and 13, project activities shall be regularly assessed by

performance and system auditing and associated corrective action processes. Surveillance,

nonconformance, audit, and corrective action documentation shall be routed to the project quality

records on completion or closure of the activity. A report summarizing all audit and surveillance

activity (see Sections 4.4 and 13.2), and any associated cor.ective actions, shall be prepared by
the QA coordinator at the completion of the investigation. Such information will become an
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integral part of the fmal field investigation report. The final report shall include an assessment of

the overall adequacy of the total measurement system with regard to the DQOs of the

investigation.
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General Information

One borehole will be completed in the 216-B-2-2 Ditch at the influent end of the ditch. The

borehole Identification Number is B8079, and will be referenced as such in this document. The

bore will be considered at total depth when the geologist determines the well is at, or

immediately above, the water table.

Drilling

The well may drilled using the cable tool drive barrel method, unless cemented formation or

large boulders are encountered that necessitates the use of hard tools. Changing of the tools will

require concurrence from the task leader and the technical representative.

Casing Requirements

The bore will be started with 12-inch casing at the surface, and this size will be maintained

through the potential contamination, or to a depth of 40 feet, plus or minus 10 feet. The field

team leader and the technical representative will determine when to reduce to the next smaller

casing, with the aid of the geophysical logging and soil screening data. Casing reduction will be

to 10-inch ID, which will be carried through the next 180 feet (about 220 feet bgs), or to perched

water if encountered. Provided the 10-inch casing is continued to 220 feet, the field team leader,

drilling contractor, and technical representative will determine whether the 10-inch casing can be

taken to 230-235 feet, the bottom of the proposed bore. If perched water is encountered, the

casing will be reduced to 8-inch ID, which will continue to the end of the hole.

Sampling

Sampling will be completed using the split-spoon sampling method. Chemical samples will be

attained through the use of a split tube or core barrel; from below ground surface, the chemical

sampling intervals are as follows, in feet: 5, 10, 12, 14, 20, 30, 40, 50, 75, 100, 150, and

immediately above the static water level, at approximatley 230 to 235 feet. Physical samples will

be taken immediately below the chemical sampling intervals, and will be taken with a standard

5-inch split spoon with either LexanTM or stainless steel liners.

Borehole Abandonment

Once B8079 is determined to be at depth, the bore will be abandoned. To ensure a proper seal
along the capillary fringe of the aquifer, a bentonite slurry will be tremied into the hole until a 25
foot lift is documented. The bore will then be filled with bentonite, and the remaining
abandonment will be according to the Washington Administrative Code, Chapter 173-160 and
industry standards, as approved by Bechtel Hanford, Inc.
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